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PREFACE 

TO  THB 

THIRD  EDITION. 


Some  explanation  seems  necessary  in  view  of  the  delay  in  the 
appearance  of  the  present  edition  of  this  work,  which  has  been  out 
of  print  for  nearly  a  year ;  this  has  been  caused  by  the  non-appear- 
ance of  the  revised  Pharmacopoeia  of  the  United  States  until  the  last 
half  of  the  year  1863,  and  in  part  by  the  impossibility  of  hastening 
the  mechanical  execution  of  a  work  of  such  extent  and  variety  of 
detail.  It  has  been  completed  as  early  as  practicablc/Under  the  cir- 
cumstances, and  no  eflEbrt  has  been  spared  to  make  it  worthy  the  posi- 
tion heretofore  accorded  it,  as  a  text  book  for  the  student  and  a  guide 
for  practitioners  of  medicine  and  of  pharmacy. 

The  introduction  of  working  formulas  for  many  of  the  officinal 
preparations,  from  the  new  edition  of  the  National  Pharmacopoeia, 
will  be  found  to  increase  the  value  of  the  work  to  the  practical 
pharmaceutist ;  these  are  also  displayed,  as  heretofore,  in  the  form  of 
syllabi,  followed  by  brief  remarks  upon  their  properties  and  uses, 
adapted  to  the  requirements  of  the  student. 

The  use  of  syllabi,  in  the  scientific  portions  of  the  work,  Parts  III. 
and  IV.,  is  still  further  extended  in  the  present  edition,  having  been 
found  to  furnish  the  most  compact  method  of  displaying  the  compo- 
sition, doses,  and  other  important  facts  in  regard  to  the  inorganic 
chemical  products  and  the  proximate  principles  of  organic  substances 
used  in  medicftie ;  of  these  many  possess  only  a  scientific  interest, 
and  could  not  be  advantageously  described  in  detail  in  a  practical 
work  like  the  present.    By  the  valuable  assistance  of  Prof.  J.  M. 


VI  PREFACE. 

Maisch  this  portion  of  the  work  has  been  rendered  still  more  accurate, 
and  is  brought  up  to  the  existing  state  of  chemical  science. 

Notwithstanding  the  constant,  eflfort  to  prevent  the  unnecessary 
extension  of  the  work,  it  has  grovm  in  the  present  revision  quite 
beyond  the  limit  originally  proposed,  and  yet  it  would  be  difficult  to 
omit  any  portion  without  destroying  its  comprehensiveness  and 
impairing  its  usefulness  to  some  of  the  several  classes  for  whom  it 
was  written.    To  the  favorable  notice  of  all  it  is  again  commended. 

Philadblphia,  Januarj,  18C4. 


HINTS 


TOWABD  THB 


STUDY  OF  AND  REFERENCE  TO  THE  WORK. 


The  syllabi  are  adapted  to  the  student,  and  may  be  used  by  teachers  of 
materia  medica  and  pharmacy  as  affording  classifications  of  the  officinal 
preparations. 

Working  formulas  are  inserted  for  the  use  of  the  practical  manipulator ; 
they  are  so  displayed  as,  with  ordinary  care,  to  avoid  mistakes  in  com- 
pounding. 

Comments  upon  the  uses  and  properties  of  the  officinal  preparations  follow 
the  respective  syllabi. 

The  processes  for  preparing  and  dispensing  medicines  are  separately 
described  and  illustrated  in  Part  II.,  the  first  chapter  in  Part  III.,  and  in 
the  several  chapters  of  Part  IV. 

Chemical  compounds  are  displayed  in  the  syllabi  so  as  to  show  their 
composition,  most  prominent  properties,  and  doses ;  their  composition  is 
further  given  with  the  process  for  their  preparation,  and  its  rationale,  in 
the  text 

In  consulting  the  index,  the  most  ready  method  of  finding  a  preparation 
is  to  refer  to  the  class  to  which  it  belongs — an  inorganic  salt  is  best  found 
under  the  head  of  its  metallic  base,  an  organic  compound  by  its  most  com- 
mon name. 
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PART  I. 

PRELIMINARY. 


CHAPTER  I. 

OH  THB  FDIKITOBE  AND  WPLBMBNTB  WECESaARY  TO  THB  DISPBNBINa 
OFFICE  OE  SHOP. 

The  Tarions  forms  of  apparatus  required  by  the  pharmaceutist  id 
the  preparation  and  dispensing  of  medioines,  will  be  brought  into 
view  in  connection  with  the  pharmaceutical  processes,  aucceaeiveiy 
described  and  illustrated  throughout  this  work.  In  the  present  pre- 
liminary chapter,  it  wili  suffice  to  describe  those  most  simple  kinds  of 
furniture  and  apparatus  which  are  indispensable  to  the  country  practi- 
tioner in  the  manipuUtioDs  coming  within  the 
range  of  his  office  practice,  which  are  also  a  neces- 
sary part  of  the  outfit  of  the  apothecary. 

The  Fubnitdsk  Bottles. — Much  depends  upon 
the  selection  of  suitable  bottles  to  contain  a  stock 
of  medicines.  They  should  be  of  flint  glass,  and 
fitted  with  well-ground  glass  stoppers.  Oar  mar- 
ket has  been  supplied  in  part  with  a  kind  of  Ger- 
man glassware,  which  possesses  the  advantage  of 
cheapness  and  freedom  firom  color.  These  are 
generally  of  greater  diameter  in  proportion  to 
their  height,  and  those  designed  for  solids  possess 
irider  mouths,  and  consequently  larger  stoppers 
than  American  bottles  of  the  same  capacity.  Fig. 
1  represents  one  of  this  description.  They  are 
well  adapted  for  putting  up  specimens  of  the  ma- 
teria medica,  for  study  and  illustration,  but  are 
generally  too  thin  and  frail  to  serve  a  good  pur- 
pose as  furniture  bottles.  Besides  these,  there  is 
ft  variety  of  Genuan  bottles  known  as  mushroom  stoppers,  shown  in 
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Pig.  2,  which  are  tall,  and  of  small  diameter.    The  stopper  is  less  liable 
to  be  broken,  and  the  shape  is  preferred  by  some. 

Figs.  3,  4,  and  5  are  forms  of  German  salt-mouth  and  tincture  bot- 
tles, made  extra  heavy,  adapted  to  containing  chemical  tests  and  re- 
agents, and  much  used  in  laboratories.  They  are  too  expensive  to  be 
generally  used  by  physicians  and  pharmaceutists. 


Fig.  2. 


Fig.  3. 


Fig.  4. 

A 


Fig.  6. 


A 


Fig.  6. 


0«nnan  mutbroom  ttopper. 

Fig.  6  shows  an  imported  bottle  with  enamelled  label  for  solutions 
of  nitrate  of  silver.  This  label  being  engraved  on  the  glass  is  not 
liable  to  be  corroded  or  washed  off;  though  designed  for  chemical 
laboratories,  this  is  a  useful  article  of  furniture  in  the  dispensing 
office  or  shop.  ^ 

The  American  made  bottles  are  of  two  kinds,  those  blown  and 
finished  without  a  mould  (Fig.  7),  which  are  the  most  transparent  and 
smoothest  kind,  and  those  blown  in  a  mould  (Fi^  8  and  9),  to  which 
I  usually  give  preference  in  fitting  up  a  physician's  dispensing  offioe 
from  their  greater  uniformity  of  size  and  shape.  The  hollow  stopper, 
shown  in  Fig.  8,  is  also  motuded  and  afterwards  ground;  it  haa  ad- 
vantages over  any  other  description  of  stopper. 

The  form  of  a  bottle  mould  has  much  to  do  with  the  beauty  and 
utility  of  the  bottle.  That  used  for  my  salt-mouth  and  tincture  bot- 
tles is  a  solid  iron  cylinder,  so  thick  as  to  retain  the  heat  imparted  by 
the  successive  charges  of  fused  fflass  blown  into  it^  and  thus  to  avoid 
the  unpolished  surface  often  produced  on  the  glass  by  suddenly  chill- 
ing it  m  contact  with  the  sides  of  the  mould.  On  the  top  of  this  solid 
iron  cylinder  is  a  pivot,  near  the  outer  edge,  to  which  movable  shoulder 
moulds  are  attached ;  each  of  these  is  in  two  parts,  opening  and  closing 
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by  ft  lever  attached ;  trhen  olosed,  they  form  the  ehonlder  and  Beck  of 
the  bottle ;  the  lip  u  finished  in  the  lunial  way  by  a  tool    As  the 
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bottle  is  to  be  drawn  out  of  the  mould  with  facility  when  blown,  the 
cylinder  is  tapered  slightly  towards  the  bottom,  bat  this  is  so  slight 
aa  not  to  ba  ooeerred  in  the  bottle. 

The  adrantaffes  of  this  kind  of  mould  over  those  which  open 
throngh  their  whole  length,  are  that  there  is  no  liability  to  a  ridge 
down  the  side  of  the  bottle,  and  that  the  same  mould,  by  adapting  to 
it  different  shoulder  moulds,  will  furnish  at  pleasure  salt-mouth  or 
tincture  bottles.  Figs.  8  and  11  are  made  in  the  same  mould  with 
different  shoulder  attachments. 

Bottles  with  wide  mouths  and  ground  glass  stoppers,  designed  for 
solids,  are  called  salt-mouths ;  those  with  narrow  months  aud  ground 
glass  stoppers,  for  liquids,  are  called  tinctures. 

TVnciUTM  with  very  long  necks  and  narrow  months  as  shown  iu 
Fig.  10,  though  desirable  sometimes  for  containing  very  volatile 
liquids,  are  inoonvenient  for  symps  and  the  fixed  oils,  and  very  ill 
adapted  to  dropping.  They  are  also  less  readily  cleaned  than  the 
ordmary  tincture  bottles  shown  in  Figs.  11  and  12,  which  have  necks 
no  longer  than  that  of  a  salt-month ;  it  is  necessary,  however,  that  the 
stoppers  of  these  should  he  well  fitted  and  ground. 

Fig.  13  represents  a  bottle  which  is  admirably  contrived  to  keep 
fixed  oils,  for  the  purpose  of  dispensing.  The  lip  of  the  bottle  is 
famished  with  a  flange  nearly  at  right  angles  to  it,  which  is  ground 
OQ  the  outer  surface,  so  as  to  fit  a  cap  shown  separately  in  the  right 
hand  figure.  Into  the  neok  of  the  bottle  is  inserted  a  ground  glass 
stopper,  also  shown  separately  in  the  drawing,  which  is  perforata  by 
a  lipped  tube,  and  has  upon  the  side  opposite  the  lip  a  groove  for  the 
admission  of  air  in  pounng  out  the  oil. 

The  object  of  this  arrangemeut  will  be  obvious.    In  drawing  oil 
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{rom  ihe  bottle  it  flowa  through  the  tabed  stopper,  Tannine  in  ft  thin 
stream  &om  the  ]ip,  and  any  portion  which  runs  down  Ute  ontside 
collects  in  the  gutter  formed  by  the  outer  lip 
^8'  *"*  and  runs  back  into  the  bottle  through  the 

groove  in  the  side  of  the  stopper.  The  cap 
Keeps  this  oilv  portion  from  becoming  dusty, 
and  protects  trie  contents  from  the  action  of  the 
air.  A  bottle  of  this  desoription  may  be  nsed 
without  becoming  greasy  on  the  ontaide. 


nf.ll. 


Fig.ia. 


Oidlury  btim  Hnctan 

Fig.  14  representa  a  tin  vessel  for  dispensing  fixed  oils;   the  lip 
around  the  neok  of  the  can  collects  the  waste  oil,  which  Sows  back 
through  a  small  hole  into 
Ptg.  13.  Fig.  14.  the  vessel     It  is  covered 

by  a  tin  cap,  shown  in  the 
drawing,  and  is  a  cheap 
and  durable  substitute  for 
the  oil  bottle,  especially 
adapted  to  larger  sizes  and 
for  oils  retailed  in  large 
quantities  foi  manufactur- 
ing purposes. 

Ordinary  cans  of  tinned 
iron  are  objectionable  for 
brandy  and  other  liquids 
containing  tannin,  which 
by  contact  with  the  iron 
exposed  at  the  edges  are 
blackened  and  rendered  in- 
elegant; block  tin  is  too  soft  to  be  durable;  it  is  only  by  preventing 
the  edges  of  the  tinned  iron  from  contact  with  the  contents,  by  speoiw 
precautions,  that  this  useful  alloy  can  be  rendered  available  for  this 
class  of  liquids. 
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Besides  the  foregoing,  there  are  two  kinds  of  bottles  frequently 
employed  in  forniamng  the  phyuoian'B  ontfit,  -when  oheapnese  is  tlie 
chief  consideration,  vis: — 

"Hie  tpecia  jar,  which  consists  of  a  wide  mouth  bottle  without  a  lip, 
fig.  IS.  Fl«.  IS. 


CtBOoa  wlda-aoMli  paAw. 


the  mouth  (^  which  is  covered  by  a  tin  top.  This  is  objectionable  as 
not  excluding  the  air,  and  it  is  also  less  cleanly  and  neat  than  the  salt- 
month.    It  is  rather  cheaper. 


imoQ  pvklnif  boIILfl. 


Parking  bottles  are  made  either  with  a  wide  mouth  for  solids,  as  in 
Figs.  IS  and  17,  or  a  narrow  mouth  for  liquids,  as  in  Figs.  18  and 
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19;  these  are  stopped  by  corks,  and  are  the  least  desirable  kind  of 
furniture  bottles,  uiough  very  useful  for  transporting  medicines,  or  for 
keeping  extra  supplies  with  which  to  replenish  the  r^ular  furniture 
bottles.  Packing  bottles  are  comparatively  cheap,  and  are  generally 
stronger  than  salt-mouths  or  tinctures.  They  are  usually  made  of 
green  glass,  and  may  be  formed  without  a  lip,  called  common  (Fig.  18)^ 
or  with  a  lip  called  extra  (Fig.  19).  Those  wiUi  the  lip  are  the  most 
approved,  and  hold  somewhat  more  than  their  nominal  capacity. 

The  use  of  colored  bottles  has  been  recommended  in  fbmishing  the 
shelves  of  the  shop  and  laboratory,  as  tending  to  prevent  the  destruc- 
tive influence  of  light  on  some  salts  of  mercury  and  silver,  and  on  cer- 
tain organic  substances,  volatile  oils  and  tinctures.  Of  the  various  colors 
which  have  been  recommended,  blue  was  formerly  preferred,  though 
recent  authorities  maintain  that  blue  has  no  action  on  the  chemical  rays, 
and  advocate  the  adoption  of  red  glass  as  the  best  adapted  to  prevent 
the  injurious  effect  of  light  Some  photographers  successfully  protect 
the  apartments  in  which  they  conduct  their  delicate  manipulations  by 
yellow  glass,  which  suggests  the  use  of  this  color  in  the  manufacture 
of  furniture  bottles  requiring  such  precautions.  The  free  access  of 
light  may  be  prevented  by  a  coating  of  black  varnish,  or  by  the  less 
elegant  method  of  pasting  over  the  surface  some  dark-colored  paper. 
The  use  of  tin  boxes  of  various  patterns  to  suit  the  taste  and  ot 
sizes  reaching  as  high  as  several  gallons  is  becoming  more  general  in 
drug  stores,  and  they  have  many  advantages  over  glass  bottles.   These 

are  procurable  ready  painted  or  japanned,  at  prices 
little  exceeding  those  of  bottles,  and  besides  being 
less  liable  to  break,  are  found  to  preserve  the  green- 
ness and  aroma  of  the  drugs  much  better  than  the 
transparent  glass  bottles.  The  lids  are  large  enough 
to  slip  easily  on  to  the  can,  which  is  slightly  tapering 
toward  the  top,  and  the  weight  of  which  causes  it  to 
drop  on  to  the  counter,  when  the  lid  is  evenly  raised. 
The  lid  should,  of  course,  have  its  edge  protected  by 
a  seam  to  prevent  its  becoming  bruised  by  frequent 
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TIb  can  for  keeping 
liM'be. 


use. 


Neat  round  wooden  boxes  have  been  recently  in- 
troduced under  the  name  of  Arrow  Root  boxes.  They  are  of  different 
sizes,  from  about  four  ounces,  capacity,  to  a  quart,  and  serve  a  good 
purpose  for  preserving  roots,  barks,  leaves  and  seeds  in  a  dispensing 
office  or  shop.  They  have  the  advantage  of  excluding  the  light, 
though  not  so  tight  as  glass  bottles  or  well-made  tin  cans. 

Uniformity  in  the  size  and  shape  of  the  furniture  bottles  and  cans 
adds  much  to  the  completeness  of  the  physician's  outfit.  Oare  should 
be  taken  to  apportion  the  different  sizes,  so  that  there  will  be  enough 
of  each  to  fill  a  shelf  in  the  medicine  case  allotted  to  them.  Thus, 
if  there  are  twelve  quart  bottles,  there  should  be  fourteen  pint^  sixteen 
half-pint,  and  twenty  four-ounce,  or  in  about  this  proportion.  Cata- 
logues will  be  found  in  the  appendix,  embracing  assortments  more  or 
less  complete,  of  the  most  prominent  articles  or  the  Materia  Medica^ 
so  apportioned  as  to  quantity  as  that  each  shall  constitute  a  uniform 


and  vell-ammged  ooUection  of  medioineB,  each  ftt  a  definite  price, 
accsording  to  tbe  extent  and  completeness  of  the  outfit. 

It  is  the  practice  of  some. druggists,  in  famishing  phyBioians'  outfits, 
to  label  the  furniture  bottles  with-the  common  Eim;iish  labels  used  in 
dispensing  operations;  this  is  objectioDablQ,  for  reasons  which,  are 
aumciently  obvious.  Others,  though  employing  Latin  labels,  printed 
for  the  purpose  disfigure  each  botUe  by  a  conspicuous  card,  aniioanc- 
ing  their  name,  oooapation,  and  address. 

In  order  to  promote  the  use  of  correct  nomenolature  in  labelling 
furniture  bottles  end  drawers,  the  Philadelphia  College  of  Pharmacy 
publish  several  sets  of  Latin  labels,  each  containing  an  assortment, 
embracing  several  diSerent  sizes,  according  as  the  articles  are  kept  in 
large  or  small  quantities.  These  are  sold  by  the  druggists,  and  com- 
mend themselves  from  their  completeness,  elegance,  and  cheapness. 
Specimen  labels,  adapted  to  cabinets  of  Materia  Medica  and  ohemistry, 
such  as  shown  in  Fig.  1,  are  also  published  by  the  College. 

After  having  pasted  the  label  on  the  bottle  or  drawer,  by  means  of 
macUage  of  tragacanth,  or  other  convenient  paste,  and  stretched  it 
tightly  over  the  part,  it  should  be  smoothed  by  laying  a  piece  of  thin 
paper  upon  it,  and  pressing  it  uniformly  with  the  thumb.  When  it 
has  become  dry,  it  may  be  sized  by  painting  over  it  a  thin  coating  of 
clear  mucilage  of  gum  Arabic  This  should  extend  a  very  little  over 
die  edges  of  the  label.  It  should  then  be  dried  again,  and  varnished 
with  spirit  varnish;  this  not  only  improves  the  appearance  of  the 
label,  but  renders  it  durable  and  impervious  to  moisture. 

Jabs. — Ointments  and  extracts  are  usually  kept  in  jars  made  of 
porcelain  or  queensware.  These  'vary  in  quality,  in  color,  and  in 
shape.  They  should  not  be  made  of  a  very 
porous  material,  especially  if  designed  for  oint- 
ments, and  should  be  well  glazed,  both  on  the 
inside  and  outside  surfaces.  The  best  are 
manufactured  in  England  and  at  the  royal 
manufactories  of  Prussia. 

In  regard  to  the  shape  of  jars :  the  variety 
called  canopy-lop  (Fig,  21)  is  generally  pre- 
ferred, as  having  a  more  finished  appearance 
than  the  flat-top  (Fig.  23). 

Jars  of  this  kind  should  never  be  labelled  on 
the  top,  as  tbe  tops,  being  of  about  the  same 
size,  are  liable  to  be  misplaced,  and  mistakes 
occasionally  occur  in  this  way. 

Ointments  and  extracts  are  also  frequently 
put  into  queensware  jars  without  tops,  called 
gallipots  and  tie-overt  (Figs,  22  and  24).  These 
are  cheaper  than  covered  jars,  but  are  inconve- 
nient and  ill  adapted  to  the  preservation  of  the  substances  kept  in 
them.  They  are  usually  tied  over  with  kid,  bladder,  or  parchment, 
the  latter  substance  being  tbe  best.  Extracts  rapidly  lose  their 
moisture  when  kept  in  tie-overs  or  gallipots,  and  those  which  contain 
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volatile  active  principles  sooii  become  deteriorated.    Ointments  also 
undergo  a  change  under  these  circumstances,  frequently  becoming 

Fig.  22.  Fig.  28.        '  Fig.  M. 


TI«^T«rJMr.  FUt-top  coTertd  Jar.  O^Ulpot 

rancid.  When  tie-over  jars  are  used,  it  is  well  to  cover  the  top  with 
a  piece  of  tin4bil  or  waxed  paper  previous  to  securing  the  skin  over 
it ;  this  obviates  in  part  the  disadvantages  to  which  they  are  liable. 
Parchment  paper  or  paper  saturated  with  silicate  of  soda  (soluble  glass) 
serves  a  useful  pur]x>se  for  capping  jars»  as  they  are  to  a  great  extent 
impervious  to  the  air*  ^ 

Packages. — In  addition  to  the  medicines  usually  kept  in  bottles^ 
jars,  and  boxes,  there  are  many  in  the  physician^s  outfit  which  are 
usually  sent  to  him  in  paper  packages,  ana  as  he  is  not  always  pro- 
vided with  a  sufficient  number  of  drawers  to  appropriate  one  to  each 
article,  they  are  frequently  thrown  together.  Of  these,  substances 
possessing  a  strong  odor,  as»  for  instance,  valerian  and  serpentaria, 
should  be  kept  separate  from  the  others.  Packages  of  this  desorip* 
tion  should  be  secured  in  two  distinct  papers,  one  of  which  should  be 
thick  and  well  glazed. 

When  drugs  are  to  be  preserved  in  packages,  and  have  to  be 
unwrapped  every  time  a  portion  is  taken  out^  they  should  be  tied 
with  good  linen  twine,  passed  at  least  twice  around  the  package  in 
the  same  direction,  and  secured  by  a  bow  knot. 

The  mode  of  folding,  tyiog,  and  labelling  paper  packages  is  treated 
of  \mder  the  head  of  Dispensing  medicines. 

Implements. 

The  necessary  implements  for  preparing  and  dispensing  medicines 
in  their  more  ordinary  forms  will  be  described  in  this  place,  leaving 
a  reference  to  some  of  those  not  usually  met  with  in  the  physician's 
office  to  subsequent  parts  of  the  work. 

Scales. — ^The  scales  should  be  two  in  number :  The  Prescription 
scales,  suitable  for  weighing  one  drachm  and  under,  and  the  Dispens- 
ingscalesy  for  weighing  two  drachms  and  upwards. 

There  are  different  varieties  of  prescription  scales;  the  most  ap* 
proved  is  that  with  an  upright  pillar,  into  the  top  of  which  is  set  a 
fblcram,  containing  planes  of  hard  steel,  on  which  rest  knife  edges  of 
the  same  material,  placed  just  below  the  centre  of  gravity  of  the 
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beam;  sucli  aoales  are  usnaUj  made  of  bituss;  the  beam  at>d  scale 
diflhee  are  frequently  of  silver.  They  vary  in  price  according  to  their 
material  and  workmanship,  itom  ten  to  thirty  dollars.  To  preserve 
their  delicaov,  they  should  be  kept  in  a  suitable  case,  and  in  a  posi- 
tion where  tney  are  not  liable  to  a  jarring  motion,  so  prejudicial  to 
the  sharpness  of  the  knife  edges.    In  cleaning  them,  care  should  be 

Fig.  26. 


]PriteripUo&  lealet  and  oaw,  wtth  Ui«  tash  talMd  to  th«  proper  height  for  om. 

taken  to  avoid  bending  in  the  slightest  degree  one  or  other  arm  of 
the  lever.  It  is  well  to  try  the  accuracy  of  the  scales  occasionally, 
as  well  by  weighing  exceedingly  small  quantities  upon  them  when 
balanced  oy  heavy  weights  as  by  weighing  the  same  quantity  succes- 
sively on  the  opposite  plates,  by  which  means  the  least  deflection  in 
one  or  other  arm  of  the  lever  may  be  ascertained. 

Owing  to  the  comparative  expensiveness  of  these  scales,  another 
kind  is  more  generally  purchased  by  physicians,  in  which  the  upright 
pillar  is  omitted.  These  are  imported  either  from  England,  France, 
or  Germany ;  they  come  in  boxes  of  wood  or  tin,  and  have  the  ad- 
vantage of  being  much  more  portable.  The  best  are  made  in  Eng- 
land, and  have  steel  beams.    The  German  variety  is  usually  imported 
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from  Nuremberg,  and  this  is  yerj  inferior,  and,  indeed,  frequently 
worthless.  The  physician  who  administers  strychnia,  yeratria,  or 
morphia  in  his  practice  may  as  well  judge  of  the  quantity  by  the 
eye  as  by  the  use  of  a  pair  of  common  Uerman  scales,  which  fre- 
quently mil  to  indicate  it  within  half  a  grain  or  even  a  grain. 


Fig.  26. 


Pmeriptloii  maIm  without  upright. 

Fig.  26  exhibits  the  best  form  of  prescription  scales  without  up- 
right as  held  when  in  use.  The  knife  edges  at  the  ends  of  the  beam 
are  of  steel,  inclosed,  the  movement  at  the  fulcrum  is  free,  and  they 
are  suflBiciently  accurate  for  ordinary  purposes. 

A  cheaper  form  has  the  ends  of  the  beam  open,  and  the  cords 

attached  to  the  plates  secured  to  a  little 
Fig.  27.  hook,  which  is  slipped  on  to  the  curved 

ends,  and  readily  movable;  this  arrange- 
f  — i\  Q       ment  is  shown  in  Fig.  27.    They  are  not 

generally  so  accurate  as  those  with  closed 
ends  to  the  beams. 

Fig.  28  shows  the  new  scales  introduced 
for  use  in  the  army  by  Troemner,  of  PhiU- 
delphia.  The  upright^  which  is  of  brass, 
stands  upon  a  box  to  which  it  is  secured  by  a  screw ;  the  beam  is  of 
steel,  7  inches  long,  and  moves  in  a  central  fulcrum  containing  the  knife 
edges.  As  it  is  necessary  that  the  apparatus  should  be  put  away  in 
travelling  from  place  to  place,  the  box  is  furnished  with  a  drawer  into 
which  it  fits  compactly.  The  upright  being  unsci^wed,  the  fulcrum 
lifted  out,  the  beam  unshipped,  and  the  plates  with  their  hanging 
attachments  detached,  the  wlxole  can  be  stowed  away,  with  the  weights^ 
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in  tbe  drawer.    Aa  the  diameter  of  the  plates  would  interfere  with 
thi:i,  thej  are  fitted  with  a  binge,  which  enables  them  to  be  bent  iu  a 


lino  with  their  wire  supports,  as  shown  in  the  figure ;  in  this  position 
they  occupy  but  little  space. 

This  scale  is  a  great  improvement,  both  in  conveaience  of  arrange- 
ment aud  in  economy,  upon  those  heretofore  supplied  to  physicians, 
and  will,  no  doubt,  be  sold,  when  the  Government  demand  abates,  at  a 
price  placing  it  within  the  reach  of  alL 

Fig.  29  represents  a  kind  of  scales  for  weighing  ounces,  which 
are  selected  on  account  of  cheapness.  These  are  manufactured  of 
iron,  varnished  to  protect  them  from  rust,  with  a  movable  tin  pan 
or  scoop,  and  a  platform  arrangement  of  the  beam.    The  instances 
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are  rare  in  which  the  country  practitioner  purchases  any  scales 
except  a  small  pair  for  prescription  purposes,  and  these  have  been 
introduced  rather  as  an  improvement  on  the  frequent  practice  of 
(caesidng  at  quantity  than  as  representing  the  best  arrangement  for 
accuracy. 
Large  upright  scales  on  the  pkn  of  those  shown  in  Fig.  25  are  per- 
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haps  most  snitable  to  the  purposes  of  the  physician  and  pharmaceutist^ 
though  they  are  now  less  in  use  than  formerly. 

The  best  kind  of  platform  balance  for  the  dispensing  counter  is 
Beranger's  pendulum  scale,  which  is  imported  from  France.  The 
bearings,  which  are  complex,  are  protect^  from  dust  and  corrosion, 
and  insure  great  freedom  of  motion  and  consequent  accuracy,  com- 
bined with  suf&cient  strength  for  considerable  weights. 

The  best  location  for  the  scales  is  on  a  level  counter  by  itself,  away 
from  the  jarring  occasioned  by  the  ordinary  manipulations  of  the  shop. 
It  should  be  ac^acent  to  the  paper  drawers,  and  should  have  room  on 
it  for  both  sets  of  weights.. 

Weights,  although  sometimes  made  in  this  country,  are  usually 
imported,  of  the  snialler  kinds^  with  the  box  scales.  Those  for  ten 
grains  and  upwards  are  made  of  brass  cut  into  squares,  and  marked 
with  the  of&cinal  si^s  for  denoting  the  different  denominations  of 
weight.  Those  for  six  grains  and  under  are  of  sheet  brass  cut  into 
squares,  and  variously  marked  with  the  number  of  grains,  as  shown 
in  Figs.  SO,  81,  82,  and  88. 


Fig.  80.  Fig.  31. 
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Fig.  32.     Fig.  33. 
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The  inexperienced  are  liable  to  error  in  using  these  small  weights 
firom  the  fact  that  they  frequently  have,  besides  the  marks  denoting 
the  nimiber  of  grains,  a  stamp  placed  on  them  by  the  manufacturer, 
which  is  the  Gferman  sign  corresponding  with  our  gr,  {grana).  (See 
Fig.  81.)  This  is  liable  to  be  counted  with  the  other  indentations,  and 
to  add  one  to  the  actual  number  of  grains;  a  two-grain  weight  is 
liable  to  be  taken  for  a  three-grain,  a  three-grain  to  be  used  instead  of 
a  four,  and  so  on.  Close  observation,  however,  will  exhibit  a  decided 
difference  between  the  two  kinds  of  indentations. 

The  mode  of  marking  shown  in  Fig.  80  is  more  liable  to  error 
than  the  others,  especially  when  the  weights  become  soiled  and  a  little 
corroded  by  use. 

Within  a  few  years  past  a  description  of  weights  from  Sij  to  9ss  has 
become  common  in  our  market,  quite  preferable  to  the  German  square 

weights  of  the  same  denominations. 
These  are  round,  or  eight-sided,  stamped 
out  of  brass  plates,  with  very  distinct 
inscriptions,  as  shown  in  Figs.  84  and 
86.  They  are  imported  from  England, 
being  the  manufacture  of  W.  and  T. 
Avery,  of  Birmingham. 

Some  trials  made  with  common  Ger- 
ATWT'kwiiciit  ^^'^^^  weights,  convince  me  that  few  of 


Fig.  34. 


Fig.  86. 
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tlioee  commonly  met  with  are  even  reasonably  accurate ;  a  5j  weight 
was  found  to  weigh  as  high  as  69.8  grains,  and  a  gr.  rj  weight  weighed 
6.75  grains ;  others  approximated  more  nearly ;  a  5ss  weighed  80.26 
grains^  a  3j  60.1  grains,  a  9ss  10.1  grains,  a  3ij  120.6  grains,  &c.,  while 
none  of  Ayery's  that  were  tried,  varied  more  than  ^  erain  from 
their  nomind  weight  This  inaccuracy  may  be  partially  due  to  care- 
lessness and  partially  to  the  fact  that  the  apothecaries'  weights  of  the 
different  German  States,  though  bearing  the  same  names  and  divided 
like  our  own,  have  different  values,  as  snown  in  the  sequel. 

The  larger  apothecaries'  weights,  now  superseded  by  the  British 
Pharmacopoeia,  but  continued  in  use  by  that  of  the  United  States,  are 
almost  invariably  in  the  shape  of  cups,  fitting  into  each  other ;  the  two 
inmost  ones  generally  represent  each  two  drachms,  the  next  a  half  ounce, 
the  next  an  ounce,  and  so  on  up  to  sixteen  ounces,  in  the  larger  nests. 
Now,  as  each  cup  represents  a  certain  weight  by  itself,  and  as  each  is 
double  that  inside  of  it,  excepting  the  two  smallest,  which  are  equal,  the 
sum  of  any  nest  will  be  equal  to  that  of  any  weight  into  which  it  fits; 
thus,  the  3xvj  weight  will  oalance  the  nest  within  it,  which  consists  of 
an  eightounce,  a  four  ounce,  a  two  ounce,  a  one  ounce,  a  half  ounce,  and 
two  quarter  ounces,  and  the  entire  nest  will  weigh  thirty-two  ounces. 

This  arrangement  of  weights,  though  very  compact  and  convenient, 
and  furnishing  a  prominent  distinction  between  tne  apothecaries'  and 
ordinary  commercial  weights,  is  more  expensive  than  might  be  desired, 
considering  the  utility  to  the  apothecary  and  physician  of  having  a 
good  supply  of  such  important  implements  of  his  art 

The  pnysician  about  commencing  practice  in  the  country,  and  de- 
sirous of  economizing  in  this  department  of  his  outfit,  may  procure 
sets  of  these  weights  ascending  as  high  as  four  ounces 
(Fig.  86),  the  nest  weighing  eight  oimces.  They  will 
be  found  to  answer  his  purpose  in  preparing  tinctures, 
syrups,  &c.,  in  small  quantities ;  and  in  dispensing  the 
vegetable  medicines  for  infusions ;  and  in  his  weighing 
operations  generally,  less  disadvantage  would  flow  from 
the  exclusive  use  of  apothecaries'  than  of  avoirdupois 
weights.  The  subject  of  weights  and  measures  is  more 
fully  presented  in  the  next  chapter,  where  drawings  will  also  be  found 
of  the  other  kinds  of  weights  in  use. 


Fig.  36. 


Neat  of  apothe* 
e&rlM'  weight*. 


Measures. — As  liquid  substances  are  gen- 
erally dispensed  by  measure  rather  than  by 
weight,  and  as  the  Pharmacopoeia  directs  the  use 
of  the  officinal  standard  of  measurement  in  prepa- 
rations containing  liquids^  with  but  few  excep- 
tions, one  or  more  graduated  measures  are  neces- 
sarily embraced  in  the  physician's  outfit.  A 
convenient  one  for  dispensing  operations,  is  either 
a  fi)ur  or  eight  ounce  conicsd  measure,  such  as  is 
shown  in  Fig.  37.  These  are  of  flint  or  of  green 
glass,  and  are  graduated  down  to  one  fluidrachm 
or  half  a  drachm,  which  are  the  lowest  denomi- 


Fig.  37. 


f  81t  gndoated  mettiore. 
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Fig.  88. 
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Fig.  39. 


nations  we  generally  wish  to  measure;  and  they  can  be  filled  several 

times  in  succession  when  it  is  desirable  to  measure  a  pint  or  quart 
In  selecting  a  measure,  the  chief  points  to  be  observed  are,  to  have 

a  good  lip  for  pouring  the  liquids  from,  and  clear  and  distinct  marks 

both  on  the  fiuidrachm  and  fiuidounce  columns;  the 
glass  should  not  be  very  thick,  as,  by  refractiug  the 
light,  it  interferes  with  accuracy  in  the  measurement  of 
small  quantities.  Large  measures,  which  are  not  to  be 
used  for  quantities  under  an  ounce,  may  be  appropri- 
ately made  of  the  form  shown  in  Fig.  38.  One  ounce 
graduates  of  this  description  are  sometimes  made  for 
medicine  chests  or  saddle-bags  where  great  economy  of 
space  is  s^ecessary,  but  they  are  too  inaccurate  for  satis- 
uctory  use. 
Hodgson's  improvement^  which  consists  of  a  moulded 

measure  of  precisely  uniform  size,  is  spoken  of  in  the  chapter  on 

metrology. 

Minim  Measfires. — ^For  the  division  of  a  fiuidrachm,  the  minim  mea- 
sure is  employed.   This  is  usually  an  uprieht  cylinder  of  glass,  with  a  lip 

at  one  extremity,  and  a  glass  pedestal  at  the  other,  and 
is  graduated  from  sixty  minims  (one  fiuidrachm)  to  five 
minims.  The  kind  used  in  fitting  saddle-bags,  and 
physicians*  pocket  cases,  is  made  of  glass  tube  with  or 
without  a  foot,  and  does  not  occupy  more  space  than  an 
ordinary  f  3y  tube  vial.  The  inconvenience  of  employ- 
ing a  measure  of  this  kind  has  led  to  the  use  of  arops 
in  prescription,  instead  of  minims,  and  as  essential  oils 
ana  spirituous  liquids  drop  so  differently  from  aqueous 
liquiiM,  and  as  the  same  liquid  drops  very  diflFerently 
from  different  vessels,  OTcat  discrepancies  occur,  unless 
the  dispenser  sufiBtciently  understands  and  observes  the 
distinction.  (See  ^  tabled  of  approidmate  measurement 
in  next  chapter.) 

Tin  Measures. — ^Tin  or  copper  measures  of  half  pint> 
one  pint,  or  two  pints  capacity,  will  be  found  very  useful  to  the  dis- 
pensing physician,  and  indispensable  to  the  pharmaceutist.  They  may 
be  used  for  water,  alcohol,  syrups,  and  most  tinctures,  whenever  the 
full  quantity  they  will  contain  is  prescribed. 

Graduated  measures  of  block  tin,  having  ridges  on  their  ianer  sur- 
faces marking  the  quantities,  are  much  used  by  German  Pharmaceu- 
tists, and  are  well  adapted  to  many  purposes,  though  rarely  kept  by 
dealers  in  chemical  wares  in  this  country. 

Mortars. — Mortars  are  necessary  in  so  many  processes  of  phar- 
macy, as  to  be  among  the  most  important  items  of  an  outfit.  I  shall 
describe  the  kinds  usually  sold,  with  their  different  uses,  leaving  to 
the  physician  the  choice  of  one  or  more  varieties,  according  to  cir- 
cumstances. 
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Wedgeaood  mortart  are  largely  manafactared  in  EnglancI,  and  an 
inferior  quality  of  similar  ware  has  been  made  in  this  countrj.  They 
differ  somewluit  in  their  texture,  though  designed  to  hare  sufficient 
roughneBB  or  grit  to  adapt  them  to  the  powdering  of  substances  by 
trituration.  The  best  varieties  are  glazed  enough  to  prevent  their 
absorbing  or  becoming  permanently  stained  by  chemicals  triturated  in 
them,  and  yet  are  not  so  smooth  as  to  allow  substances  to  slip  abont 
instead  of  being  retained  under  the  pestle.  At  least  one  ^ood  wedge- 
wood  mortar  is  necessary.  It  should  be  of  the  shape  indicated  is 
Fig.  40^  perfectly  flat  <hi  Us  base,  so  that  it  will  stand  firm  during  the 

ng.40. 


process,  and  furnished  with  a  good  lip.  The  pestle  should  be.  in 
shape,  precisely  adapted  to  the  interior  surface  of  the  mortar;  neither 
flattened  nor  pointed  at  its  lower  extremity.  As  the  larger  sized 
pestles  always  consist  of  two  pieces,  a  wooden  handle,  and  the  rounded 
portion,  wbieb  is  of  wedgewood  ware,  care  should  be  taken  to  have 
the  connection  between  tnem,  which  is  made  with  cement,  perfectly 
tight  When  they  become  loosened,  they  may  be  secured  by  a  cement 
made  of  resin,  two  parts;  yellow  wax,  one  part;  and  Spanish  brown, 
three  parts;  melted  together  by  heat. 

For  the  purpose  of  solution,  a  porcelain  mortar  is  convenient ;  such 
are  frequently  more  shallow  than  the  wedgewood  variety.  They  are 
perfectly  smooth,  and  highly  glazed,  and  are  not  liable  to  be  stained 
by  chemical  substances  dissolved  in  them.  They  will  also  be  found 
convenient  in  preparing  such  ointments  and  cerates  as  require  to  be 
introduced  into  a  mortar,  being  more  readily  cleansed  than  wedge- 
wood ware.  The  one  shown  in  Fig.  il,  hfu  a  pestle  of  the  same 
material.  Fig.  42  represents  a  French  porcelain  mortar  well  adapted 
to  many  purposes,  as  making  emulsions;  the  pestle,  though  having  a 
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handle  of  hard  wood  fitted  to  the  poroelain  part,  requires  do  oement 
to  secare  them  together;  voodeD  plugs  are  fitted  into  holea  in  the 
porcelain  and  -wood,  whioh  render  tne  connection  secure. 


Glass  mmiart  are  frequently  found  in  the  office  of  the  phTsician, 
and  the  shop  of  the  apothecary.  They  are  too  soft  for  use  in  reducing 
hard  substances  to  powder,  but  are  adapted  to  forming  solutions  of 
readily  soluble  materials,  and  to  use  in  making  ointments.  The  small 
sizes  are  much  employed  in  fitting  ttp  medioine-ohests  and  medical 
saddle-bags. 

The  smoothness  which  occasions  substances  to  slip  about  under  the 
pestlo  ID  manipulating  with  glass  mortars,  may  be  overcome  by  grind- 
ing fine  emery  and  oil  of  turpentine  in  them. 

For  large  operations,  as,  for  instance,  in  making  syrup  of  bitter 
almonds,  confection  of  roses,  or 
Kg-  *3-  mercurial    ointment,   a   mwjfle 

motiar  is  most  convenient:  a 
perfect  block  of  hard  and  close 
grained  marble  of  requisite  size, 
IB  out  out  into  a  shape  adapted 
to  trituration.  The  pestle  is 
made  of  hard  wood,  or  of  the 
same  material,  fastened  upon  a 
long  wooden  handle,  which  may 
be  projected  into  an  iron  ring 
above,  secured  properly  over 
the  oentre  of  the  mortar,  so  that 
while  the  operator  gives  the  re- 
quisite grinding  motion  to  the 
lower  extremity  of  the  pestle^ 
the  upper  is  held  securely  i? 
ita  place ;  the  use  of  this  is,  bow- 
ever,  restricted  to  substances 
neither  very  hard  nor  of  acid 
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described  are  not  adapted  to  oontusing  substancesy  either  with  a  view 
to  obtaining  powders,  or  to  employing  them  in  a  bruised  condition. 
If  used  for  this  purpose,  they  are  very  apt  to  be  broken  on  the  first 
trial. 

For  contusion,  an  irtm,  brass,  or  bell-metal  mortar,  of  the  shape  shown 
in  Fig.  48,  is  best  suited.  Unlike  mortars  for  trituration,  these  are  flat 
at  bottom,  and  the  pestles  terminate  in  a  flattened  ball ;  they  are  tall 
in  proportion  to  their  diameter,  as  seen  in  the  drawing. 

The  laborious  process  of  powdering  drugs  is  greatly  facilitated  by 
the  employment  of  mills;  some  of  the  varieties  of  coffee  and  spice 
mills  met  with  in  iron  or  hardware  stores  are  exceedingly  useful  in 
the  comminution  of  vegetable  substances,  for  the  preparation  of  tinc- 
tures, infiisionsy  &c.,  and  even  in  their  reduction  to  powder;  one  of 
these  may  well  form  part  of  an  outfit. 

To  the  physician  who  prepares  his  own  powders,  one  or  more  sieves 
will  be  found  very  usefuL  The  most  permanent  and  desirable  kind 
is  that  made  of  wire-gauze,  though  hair  and  bolting-cloth  sieves  are 
somewhat  less  costly ;  the  latter  answer  very  well  if  kept  clear  of 
moths.  A  sieve  with  a  covering  at  top  and  bottom  is  preferable; 
these  coverings  should  be  made  of  leather,  secured  by  hoops  rather 
than  of  wood,  which  is  liable  to  warp  and  crack. 

Wire  sieves  are  numbered  by  the  manufacturers  with  reference  to 
the  number  of  wires  in  the  linear  inch,  and  the  most  desirable  sizes, 
with  reference  to  the  preparation  of  tinctures  and  infusions,  are 
Numbers  20,  40,  60  and  60.  For  separating  powders  to  be  taken  in 
substance,  the  very  finest  sieves,  as  high  as  No.  80,  are  most  desirable. 

Spatulas. — Of  these  there  are  several  kinds.  The  plain  steel 
spatula,  or  palette  knife,  shown  in  Fig.  46,  is,  perhaps,  best  adapted 
to  the  general  purposes  of  dispensing.  In  selecting  them,  care  should 
be  taken  to  have  one  very  flexible,  and  another  quite  stiff,  while,  of 
course,  they  should  be  of  two  or  more  sizes.  The  balance  handle 
spatula  (Fig.  45)  is  also  useful  in  dispensing  operations,  being  generally 


Fig.  44. 


Fig.  45. 


Fig.  46. 


reserved  for  folding  powders,  and  for  other  neat  manipulations.  It  has 
the  merit  of  lying  on  the  table  or  counter  without  the  blade  coming 
in  contact  with  it,  a  convenience  when  employed  with  pill  masses  or 
ointments.  Three  inch  spatulas  may  be  made  with  a  tapering  blade, 
as  shown  in  Fig.  44,  so  as  to  allow  of  their  being  introduced  into 
rather  narrow-mouthed  bottles,  such  as  are  usually  put  into  saddle- 
bags and  medicine  chests. 
4 
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Spatulas  of  glass,  ivorj,  and  bone,  are  sometimea,  though  rarely 
emplojed.  Thej  are  useful  in  manipulating  vitli  corrosive  substances 
which  would  act  upon  steel,  and  the  latter  ia  especially  adapted  to 
manipulations  with  ointment  of  nitrate  of  merourj,  and  certain  other 
ointments,  though  well  substituted  by  an  easily  prepared  wooden  utensil. 

A  pill  iiie  (Fig.  il),  made  of  porcelain  or  qneensware,  is  useful  io 
preparing  certain  ointments  and  pills.  Tiles  are  made  of  various 
sizes,  and  are  sometimea  graduated,  as  seen  iu  the  drawing,  to  iacilitate 
the  division  of  masses  into  twelve  or  twenty-four  pills. 


Fig.  47. 


Pig.  49. 


Woodan  pill  Butaiiia. 


Fi^.  48  shows  a  little  implement  adapted  to  rolling  a  pill  mass  on 
the  tile  or  pill  machine ;  it  is  made  of  wood,  and  furnished  at  a  very 
inconsiderable  cost. 

The  division  of  pill  masses  is  best  accomplished  by  the  use  of  the 
machine  shown  in  Figs.  49  and  50.     These  may  be  made  of  wood  or 


Fig.  SO. 
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Fig.  51. 


of  brass,  and  adapted  to  different  sizes  of  pills,  and  to  making  on/)  or 
two  or  more  dozen  pills  at  one  time.  In  selecting  them,  care  shonld 
be  taken  that  they  have  been  so  manufactured  as  to  cut  the  mass  with 

{)recision,  which  ever  way  the  roller  is  applied ;  most  of  those  hereto- 
ore  manufactured  have  been  defective  in  this  respect.  Those  manu- 
factured by  Wurtz,  of  Philadelphia,  are  the  most  perfect  I  have  seen. 
The  mode  of  using  the  machine  is  described  in  the  chapter  on 
Dispensing  Medicines. 

The  funnel,  sometimes  called  tunnel,  is  an  article  of  every  day  use 
in  the  dispensing  shop  or  office,  as  well  as  in  the 
laboratory.  A  porcelain  or  wedgewood  funnel  is 
represented  in  the  plate.  The  sides  should  be 
straight^  and  at  an  angle  of  60®  to  each  other.  The 
tube  should  be  smallest  at  its  lowest  extremity, 
and  should  have  one  or  more  grooves  upon  its 
outer  surface,  to  allow  of  the  egress  of  air  from  a 
bottle,  into  the  mouth  of  which  it  is  fitted.  Fun- 
nels which  are  grooved  on  their  inner  surface,  are 
generally  preferred  for  filtration,  as  allowing  a 
more  ready  downward  passage  of  the  liquid,  espe- 
cially when  the  plain  filter  is  employed.  They 
may  be  made  of  glass,  porcelain,  Berlin  or  queens- 
ware,  vulcanized  rubber,  and  tin;  those  of  glass 
are  generally  furnished  physicians  in  their  outfits; 
but  the  porcelain  variety  is  far  less  liable  to  breakage,  and  is  equally 
cleanly. 

Gutta-percha  or  vulcanized  rubber  has  the  advantage  of  lightness 
and  durability,  and  not  being  affected  by  acids  leaves  nothing  to  desire 
for  the  manufacture  of  a  permanent  funnel. 

The  displacement  apparatus  recommended  in  the  previous  editions 
of  this  work  as  almost  indispensable  to  the  pharmaceutist  and  phy- 
sician, may  be  well  substituted  by  a  funnel  in  almost  every  small 
operation.  For  details  of  the  mode  of  preparing  displacement  tubes 
extemporaneously,  and  managing  the  process,  see  the  chapter  on  Dis- 
placement or  Percolation. 

One  or  more  evaporating  dishes  5f  Berlin  or  fine  porcelain  ware,  and 
a  porcelain  cup  (Fig.  53),  will  be  found  convenient  in  the  preparation 


The  porcelain  ftunel. 


Fig.  52. 


Fig.  53. 


BTaponUlDg  diah. 


Porcelain  cnp. 


Fig.  54. 


^Biitomifj^' 


Cap«ale. 


of  many  of  the  galenical  and  most  of  the  chemical  preparations  appro- 
priate to  the  office  or  shop.  These  dishes  are  of  different  prices 
according  to  quality,  and  range  from  the  two  gallon  to  the  one  fluid- 
ounce  size. 
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The  fiask  (Fi^.  55)  is  a  cheap  and  convenient  implement  for  small 
operations  requiring  heat,  and  especially  for  forming  solutions  of 

saline  ingredients. 


Fig.  66. 


Fig.  66. 


Tripod. 


The  trxT^  (Fig.  66),  or  a  retort  stand, 
sold  by  dealers  in  apparatus,  should  not  be 
forgotten,  as  being  necessary  to  the  conve- 
nient use  of  the  foregoing. 

Fiafc. — ^The  physician's  outfit  usually 
contains  firom  a  half  gross  to  a  gross  en 
prescription  vials,  varying  in  size  from 
fsviij  to  f^ss.  As  more  of  the  smaller 
sizes  are  used  than  of  the  others^  it  is 
desirable  to  have  about  the  following  proportions  in  a  gross :  One  doz. 
f Sviij,  one  doz.  f 3vj,  two  doz.  f 3iv,  three  doz.  f 3ij,  three  doz.  f 5j,  two 
doz.  f  Sss,  though  usually  a  larger  number  of  the  two  smaller  sizes  are 
introduced  at  the  expense  of  the  three  largest  sizes.  Several  of  the 
larger  sizes  should  have  wide  mouths,  for  convenience  in  bottling 
solid  substances,  and  also  to  adapt  to  the  displacement  apparatus. 

A  few  vials  of  half  drachm,  one  drachm,  and  two  drachms  capacity 
arc  very  desirable  for  articles  dispensed  in  these  small  quantities. 
Yials  in  commerce  are  classified  as  flint,  German  flint,  and  green 
glass ;  as  fluted  and  plain ;  and  as  long  and  short.  Flint  vials  are 
considerably  more  expensive  than  the  sreen ;  though  they  are  far 
more  elegant  for  prescription,  purposes.  They  are  generally  made  in 
a  mould.  Of  the  fluted  vials,  the  long  (Fig.  57)  are  the  most  conve- 
nient for  ordinary  purposes ;  they  admit  of  a  larger  label  being  pasted 
on  them,  which  is  sometimes  desirable  in  case  of  prescriptions,  and 
they  are  more  convenient  for  medicines  that  are  to  be  administered 
by  drops.  ' 

Fig.  58  represents  a  short  fluted  vial  of  the  same  size,  and  having 
a  wide  mouth,  adapting  it  to  solid  substances.    Fig.  59  is  a  flint  via^ 
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now  very  much  in  vogue,  intermediate  between  the  two  preceding  in 
height,  and  without  the  fluted  surface ;  these  are  apt  to  show  a  crease 
down  their  whole  length,  at  the  point  where  the  two  halves  of  the 
mould  in  which  they  are  made  come  together  in  shutting  it^  a  common 
feature  in  all  bottles  made  in  moulds  which  open  and  shut  by  whal 
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may  be.  ealled  a  lateral  suture.  Figs.  60,  61,  and  62  represent  vials 
blown  without  a  mould,  or  in  an  open  clay  mould,  and  finished  by 
hand.  These  have  a  handsomer  and  smoother  surface,  though  less 
regular  and  uniform  in  shape,  as  here  the  shape  depends  on  the  skill 
of  the  finisher,  not  the  construction  of  his  tools.  Grerman  fiint  vials 
are  intermediate  in  price  between  those  of  flint  and  common  green 
glass.  They  are  very  well  adapted  to  ordinary  dispensing  purposee^ 
and,  as  made  by  our  best  manufacturen^  leave  little  to  desire. 

The  shape  of  the  lip  is  one  of  the  most  important  considerations  in 
the  selection  of  vials;  if  the  lip  is  too  narrow  or  rounded,  a  constant 
source  of  annoyance  will  occur  from  the  liquid  trickling  down  die 
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neck  and  sides  of  the  vial  after  pouring  firom  it>  and  it  will  be  impos- 
sible to  drop  from  it  at  all.  Figs.  61  and  62  represent  the  eld 
&shioned  cheap  green  glass  blown  vials ;  that  shown  in  Fi^.  61  has 
the  disadvantage  of  not  standing  up,  and  is  usually  susp^iaed  by  a 
string. 

A  few  colored  vials  may  be  advantageously  introduced  into  an 
outfit  tor  use  in  dispensing  solutions  of  nitrate  of  silver,  or  other 
solutions  decomposable  by  light.  Some  pharmaceutists  adopt  the  plan 
of  dispensing  poisonous  preparations  and  liquids,  designed  for  exter- 
nal use,  in  vials  of  peculiar  shapes  or  colors,  for  the  sake  of  distinc- 
tion. The  disadvantages  of  any  attempt  to  substitute  precautions  of 
the  kind  for  that  constant  vigilance  in  regard  to  medicines,  which  is 
the  only  safeguard  of  the  public,  must  have  occurred  to  every  person 
of  experience. 

Corks. — These  are  exceedingly  variable  in  quality ;  the  softest  and 
most  perfectly  shaped  varieties,  though  expensive,  are  so  far  prefer- 
able for  use  as  to  make  them  cheaper  in  the  end. 
Tapering  or  ''homoeopathic"  corks  possess  the  ad-  *'     " 

vantage  of  being  fitted  to  vials  of  various  sized  nocks 
with  great  fiicility,  and  if  suflSciently  "  velvety,"  will 
b&r  thrusting  tightly  and  securely  into  their  place. 
These  remarks  are  equally  true  oi  the  larger  sizes, 
called  bottle  corks;  of  these  we  have  pint  corks, 
quart  corks,  demijohn  corks,  and  flat  or  pot  corks, 
the  last  being  used  chiefly  for  wide-mouth  packing 
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bottles  and  earthen  jars.  There  is  a  variety  called  "citrate  corks,'' 
introduced  since  the  invention  of  citrate  of  magnesia  solution,  very 
uniform  in  size  and  quality,  and  an  improvement  on  the  ordinary  pint 
corks.  It  is  well  to  be  supplied  with  a  few  of  these,  though  vial 
corks  constitute  fiur  the  largest  proportion  of  the  number  required. 

Among  the  numerous  gum-elastic  implements  which  have  come 
into  use  within  a  few  years  are  suitably  shaped  stoppers^  adapted  to 
bottles  of  various  sizes.  These  are  not  liable  to  the  same  objections 
which  apply  to  corks;  they  are  not  acted  upon  by  the  strong  acids  or 
alkalies,  nor  bv  iodine.  They  are,  however,  comparatively  expensive, 
and  their  surface  is  not  so  well  adapted  to  the  purpose  as  the  8of)> 
velvety  surface  of  cork. 

Paper  of  different  kinds  should  not  be  overlooked  in  making  up  an 
outfit.  The  most  useful  is  druggist's  white  wrapping-paper,  which 
should  be  fine  without  being  heavy  or  spongy  in  its  texture;  it  should 
not  crack  at  the  edges  when  turned  over  sharply.  The  sizes  met  with 
in  commerce  are  medium,  about  19  x  24.incnes,  and  double  medium, 
24  X  38  inches.  The  price  of  this  paper  is  generally  in  proportion 
to  its  weight.  It  varies  in  the  Philadelphia  market  from  12^  to  20 
cents  per  pound,  varying  with  the  quality  and  with  the  relation  of 
supply  and  demand.  For  directions  in  regard  to  dividing  the  sheets^ 
for  dispensing  medicines  in  packages,  see  chapter  on  dispensing. 

The  kind  of  paper  called  flat  cap  will  be  found  very  convenient  in 
addition  to  the  above,  especiaUy  for  putting  up  powders  in  small 
doses. 

Filtering  paper  should  be  without  color,  and  of  a  porous  texture, 
and  yet  sufficiently  firm  to  sustain  the  weight  of  the  liquid  placed 
upon  it.  The  market  is  now  freely  supplied  with  a  superior  article 
in  circular  sheeta,  called  French  filters.  Swedish  filtering  paper  is  the 
very  best,  and  is  preferred  for  analytical  processes;  it  is,  however,  too 
expensive  for  common  use  in  the  snop. 

Envelope  paper,  though  not  white,  and  hence  seldom  used  for  ordi- 
nary dispensing  purposes,  is  extremely  useful  as  an  outer  wrapper  to 
packages  requiring  additional  security. 

Fancy  paper,  employed  for  capping  corks,  or  as  a  very  nice  outer 
wrapping  to  packages,  is  recommended  to  those  who  desire  to  practise 
neatness  and  elegance  in  dispensing.  Hn-fM  is  also  required  for 
covering  jars  of  ointment,  deliquescent  powders,  &c. 

Pill  Boxes. — These  are  of  three  kinds:  1st.  Paper  pill  boxes,  adapted 
to  dispensing  pills.  2d.  Wooden  pill  boxes,  or  chip  boxes,  made  of 
shavings,  ana  best  suited  for  ointments,  confections,  &c. ;  of  this  article, 
a  very  beautiful  style  is  imported  from  England,  which  commands 
nearly  double  the  price  of  the  American  kind.  3d.  Turned  boxes 
whicn  have  been  recently  introduced  for  dispensing  pills,  and  afe 
certainly  more  substantial  than  either  paper  or  chip  boxes.  They 
do  not,  however,  serve  so  good  a  purpose  lor  ointments;  the  bottom, 
being  cut  across  the  grain  of  the  wood,  soon  becomes  saturated  with 
the  grease,  and  soils  everything  it  is  set  upon.    Pill  boxes  are  usually. 
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8ol<3  by  the  dozen  oests,  wrapped  in  paper.  Sometimes  a  nest  contains 
three,  and  sometimes  four  boxes,  ranging  &om  about  an  o 
to  one-fourth  that  size.  A  new  pattern  of  paper 
pill  box,  reoentlj  introduced  in  the  best  pharma- 
ceutical eatablishments,  is  here  figured.  It  is  made 
with  a  shoulder ;  the  top  and  bottom  overlap  the 
edges,  80  that  they  oaunot  be  forced  in  by  ordi- 
nary pressure.  The  diameter  being  large  in  pro- 
portion to  the  depth,  they  are  conveaiently  carried 
in  the  waistcoat  pocket 

The  physician  should  provide  himself  with  a  tin  case,  in  the  shape 
of  a  closed  cylinder,  in  which  to  carry  his  gum  catheters  and  bougies, 
and  another  for  adhesive  plaster  cloth,  which  otherwise  is  liable  to 
become  useless  in  our  climate. 

In  severe  illness,  and  especially  after  confinement,  patients  are  fre- 
quently so  situated  as  to  be  unable  to  be  moved  without  great  incoa- 
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venience  or  danger,  and  a  variety  of  urinals  and  bed-pans  have  been 
contrived.  "  TKe  slipper,"  made  of  tin,  upon  the  plan  of  Dr.  Jos. 
Warrington,  is  adapted  to  the  use  of  females,  and  is  certainly  an  im- 
provement upon  any  contrivance  for  the  purpose.  It  ia  of  precisely 
the  shape  best  adapted  to  slip  in  between  the  thighs  and  under  the 
lower  extremity  of  the  back,  without  pain,  and  to  receive  the  evacua- 
tions, whether  alvine  or  urinal,  without  the  danger  of  soiling  the 
sheets. 

The  bed-pan  of  planished  tin,  Fig.  66,  is  a  wedge-shaped  receptacle, 
neatly  covered  by  a  movable  lid,  while  the  tubule 
is  efi'ectually  closed  by  a  brass  screw,  facilitating  ^8-  67. 

the  complete  closure  of  the  apparatus  till  its  re- 
moval from  the  apartment 

Among  the  useful  additions  to  the  physician's 
and  pharmaceutist's  outfit  is  the  pamphlet  case 
here  figured.  It  consists  of  a  tin  case  of  the  size 
of  s  lai^  octavo  volume,  adapted  to  receiving 
and  preserving  the  journals  and  other  unbound 
publications,  which  will  accumulate  on  the  hands 
of  any  one  who  is  properly  alive  to  the  current 
literature  of  his  profession.  By  having  several 
of  these,  one  can  be  appropriated  to  each  of  the 
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periodical  issues,  and  one  reserved  for  the  occasional  pampUets,  price 
currents,  &c.  At  the  end  of  the  year,  their  contents  may  be  sent  to 
the  binder,  or  tied  in  packages  and  laid  away. 

The  other  items  to  be  mentioned  are  a  few  pieces  of  fine  Turkey 
sponge  for  surgical  use,  and  one  for  the  inhalation  of  ether,  if  a  Mend 
to  anesthesia  in  surgery^  and  obstetrics.  A  corkscrew,  a  ball  of  fine 
linen  twine,  a  pair  of  scissors^  a  few  coarse  towels  for  wiping  mortars, 
a  tin  cup  for  heating  liquids,  a  sheepskin  for  spreading  plasters,  &o. 

The  apparatus  and  Aimiture  here  described,  are  such  as  may  be 
regarded  as  necessary  to  the  outfit  of  a  country  practitioner.  I  shall 
find  occasion  to  refer  to  many  implements  in  the  subsequent  parts  of 
this  work,  which  it  would  be  superfluous  to  describe  in  thiis  plaoe^ 
though  frequently  included  in  the  outfit 


CHAPTER   II. 

ON  THB  UNITED  STATES  PHARHACOPCBIA. 

The  necessity  of  accurate  standards  for  the  regulation  of  the  strength 
and  purity  of  medicines  has  been  felt  ever  since  medicine  has  been 
cultivated  as  a  liberal  profession,  and  in  modem  times  has  led  to  the 
adoption  of  authoritative  works,  called  Pharmacopoeias.  Those  pub- 
lished in  Great  Britain  and  on  the  continent  of  Europe  were  generally 
used  in  America  during  the  last  and  the  early  part  of  the  present  cen- 
tury ;  though  much  confusion  grew  out  of  their  difierent  and  some- 
times conflicting  directions. 

The  want  of  a  national  standard  for  the'  preparation  of  medicines 
having  thus  been  felt  for  some  time  by  practitioners  of  medicine  and 
pharmacy,  in  1818  a  practicable  plan  for  originating  such  a  work  was 
proposed  at  the  suggestion  of  Dr.  Lyman  Spalding,  by  the  New  York 
State  Medical  Society.  This  was  so  generally  acceptable  to  physicians, 
that  in  accordance  with  it,  on  the  first  day  of  the  year  1820,  a  conven- 
tion of  medical  delegates  met  in  the  city  of  Washington,  over  which 
Dr.  Samuel  L.  Mitchell,  of  New  York,  presided,  and  Dr.  Thomas  T. 
Hewson,  of  Philadelphia^  acted  as  secretary,  in  which  essays  prepared 
by  the  district  conventions  previously  held  in  the  Eastern  and  Middle 
States  were  duly  considered,  and  the  first  edition  of  the ''  Pharmacopoeia 
of  the  United  States"  was  adopted,  its  publication  being  intrusted  to  a 
committee,  who  issued  it  befbre  the  close  of  the  same  year.  This 
work,  from  the  respectable  authority  which  issued  it,  and  from  its 
general  adaptation  to  the  wants  of  physicians  and  apothecaries,  was 
calculated  to  supersede  the  standaras  previously  in  use,  although  its 
general  adoption  was  not  rapidly  brought  about. 

With  a  wise  forethought  to  correct  the  imperfections  of  their  work, 
and  to  adapt  it  to  the  future  progress  of  pharmaceutical  knowledge, 
the  convention  of  1820  provided  for  the  choice  of  delegates  to  meet 
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in  conyention  after  the  lapse  of  ten  years  for  revising  the  Pharmacopoaia. 
The  convention  of  1880  elected  Dr.  Lewis  Condict,*  of  New  Jersey, 
its  president,  and  after  discussing  the  proposals  submitted  to  them, 
referred  the  work  of  revision  to  a  committee,  of  which  the  late  Dr. 
Thomas  T.  Hewson  was  chairman,  which  met  in  Philadelphia,  and  by 
seneral  correspondence  and  comparison  of  views  with  those  residing 
m  other  localities,  were  enabled  to  add  much  to  the  value  of  the  work. 
No  small  share  of  the  labor  of  this  committee  was  borne  by  Drs.  Wood 
and  Bache,  who,  by  the  publication,  in  1881,  of  the  U,  S.  DispenscUory, 
a  work  of  great  utility,  in  which  the  pharmacopoeia  was  fully  explained, 
oommentea  on,  and  compared  with  similar  foreign  works,  aided  greatly 
in  giving  it  the  character  it  has  since  enjoyed,  of  a  national  standara 
for  the  preparation  of  medicine.  The  decennial  revisions,  in  1840 
and  1850,  were  accomplished  under  similar  auspices.  The  conven- 
tions which  assembled  at  the  capital  in  those  years  were  presided  over 
by  Drs.  Lewis  Condict  and  George  B.  Wood,  respectively,  and  the 
oommittees  charged  with  carrying  out  the  views  of  the  body  met  in 
Philadelphia. 

The  rharmacopoeial  Convention  of  1860  contained  delegates  from 
Medical  and  Pharmaceutical  organizations  in  seven  States,  and  the 
District  of  Columbia^  and  from  the  army  and  navy  of  the  United 
States.  Its  sessions  were  held  in  Washington,  and  the  Committee  of 
Bevision  of  Publication,  which  contained  a  mfyority  of  practical  phar- 
maceutists, met  as  heretofore  in  Philadelphia.  The  fourth  decennial 
revision  was  not  completed  till  the  summer  of  1863,  when  the  Phar- 
macopceia  was  published ;  the  present  revision  of  this  Text  Book,  in 
part  a  commentary  upon  it,  was  immediately  matured  and  put  to 
press.  Allusion  has  been  made  to  the  U.  S.  Dispensatory  as  having 
contributed  largely  to  the  establishment  of  the  authority  of  our 
national  standard,  while  it  has  promoted  the  diffusion  of  medical  and 
pharmaceutical  knowledge;  it  remains  to  define  the  comparative  utility 
of  the  Pharmacop€sia  and  Dispensatory,  especially  as  so  many  students 
oonfound  the  two  works  with  each  other.  Every  physician  who  prac- 
tises pharmacy,  as  most  country  practitioners  do,  and  every  druggist 
and  apothecary,  should  possess  a  copy  of  each  of  these  works.  The 
Pharmacopoeia  for  use  as  a  guide  book  in  making  officinal  prepara- 
tions, and  the  Dispensatory  for  reference  as  an  encyclopMia  of  materia 
medica,  therapeutics,  and  pharmacy. 

The  conciseness  and  brevity  of  the  Pharmacopoeia^  the  clear  and 
conspicuous  type,  and  the  absence  of  unnecessary  detail,  adapt  it 
enpecially  to  the  purpose  of  indicating  the  ingredients,  the  propor- 
tions, and  the  mode  of  preparation  of  the  officinal  preparations. 
Liability  to  mistakes  is  greatly  lessened  by  the  clearness  and  accu- 
racy of  a  recipe,  which  should  always  be  open  before  the  operator, 
ana  should  be  continually  consulted  in  the  course  of  his  manipula- 
tions. 

'  Dr.  CoDdioi,  who,  at  tbo  p«riod  of  Issuing  this  edition,  it  stiU  an  aotiye  and  capa- 
ble phjsioiao,  participating  with  s«al  in  all  the  progreKsive  moTements  of  the  profctn- 
sion.  in  pvrhapfl  the  oldest  living  graduate  of  the  University  of  Pennsylvania,  having 
taken  his  degree  in  1794,  and  been  a  practitioner  of  medicine  for  69  yean. 
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It  will  be  in  place  to  explain,  in  this  connection,  the  use  of  the  term 
Officinal  in  this  work.  While  by  some,  this  word  is  meant  to  apply 
to  all  permanent  preparations ;  by  others  it  has  an  application  to  those 
only  which  are  spoken  of  in  the  Dispensatory,  or  in  foreign  Pharma- 
copceias.  In  this  work  the  use  of  the  term  is  restricted  to  drugs  and 
preparations  mentioned  in  the  U.  S.  Pharmacopma ;  and  I  have  dis- 
tinguished these  throughout  the  work,  &om  such  as  are  omitted  from 
that  standard ;  this  is  the  only  limit  of  the  term  officinal  which  renders 
it  definite  and  precise,  and  with  this  meaning  it  certainly  is  most  use- 
ful in  a  work  like  the  present. 

The  Pharmacopoeias  of  London,  Edinburgh,  and  Dublin,  which 
were  formerly  much  used  in  this  country,  and  now  constitute  the 
standards  for  the  British  empire,  are  about  to  be  superseded  by  one 
consolidated  British  Pharmcccopceia,  and  it  was  the  design  in  the  third 
edition  of  this  work  to  introduce  all  the  formulaa  of  that^  together  with 
our  own ;  the  lone  delay  in  the  revision,  consequent  on  the  disagree- 
ment on  the  vexed  question  of  weights  and  measures,  has  prevented 
this,  and  somewhat  limited  the  sphere  of  the  present  edition. 

Some  idea  of  the  plan  of  the  U.  S.  Pharmacopoeia,  and  especially  of 
the  principles  of  nomenclature  adopted  in  it,  may  be  drawn  from  the 
following  selections  from  the  preface  of  the  edition  of  1850 : — 

"  The  contents  of  the  work  are  arranged  in  the  two  divisions  of 
Materia  Medica  and  Preparations ;  the  former  enumerating  and  defin- 
ing medicines  as  they  are  derived  from  nature,  or  furnished  by  the 
manufacturer,  the  latter  containing  formulae,  or  rules,  by  which  they 
are  prepared  for  use. 

"  Both  in  the  Materia  Medica  and  the  Preparations,  the  alphabetical 
arrangement  has  been  adopted.  In  a  work  intended  not  for  regular 
perusal  but  for  occasional  reference,  it  has  the  great  merit  of  conve- 
nience. It  has,  moreover,  the  advantage  that,  making  no  claim  to 
scientific  classification,  it  is  not  liable  to  the  charge  of  fsolore,  so  often 
and  so  justly  urged  against  more  ambitious  systems. 

**  The  Pharmacopoeia  was  originally  published  both  in  the  Latin  and 
English  languages.  This  was,  at  the  time,  an  innovation  upon  general 
usage ;  as  codes  of  this  kind  had  been  almost  always  issued  by  the 
dignified  bodies  from  which  they  emanated  exclusively  in  the  Latin, 
which  was  considered  as  the  language  of  science.  In  the  revision  of 
1840,  the  Latin  was  dropped ;  as  it  did  not  offer  advantages  equivalent 
to  the  trouble  of  adapting  a  dead  language  to  facts  and  processes  for 
which  it  had  no  terms,  and  to  the  double  cost  of  the  work  which  it 
occasioned.  The  Latin  names,  however,  of  the  medicines  and  prepa- 
rations, have  been  retained,  as  they  are  still  generally,  and  often  very 
conveniently,  used  in  prescription ;  and  it  is  desirable  that  medicines 
should  have  designations  by  which  they  may  be  recognized  in  all 
civilized  countries. 

"  The  system  of  nomenclature  of  the  Pharmacopoeia  of  the  United 
States  is  one  of  its*  chief  merits.  Adopted  at  a  period  when  it  was 
without  example  in  other  works  of  the  kind,  and  improved  with  each 
successive  revision,  it  now  prevails  to  a  considerable  extent  in  all  the 
Pharmaceutical  codes  recognized  where  our  vernacular  tongue  is 
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spoken.  Its  aim  is  to  be  simple,  expressive,  distinctive,  and  conve- 
nient In  relation  to  medicines  of  vegetable  origin,  it  adopts  for  those 
which  have  been  long  and  well  known,  the  names  by  which  they  have 
at  all  times  been  recognized,  and  which  have  withstood,  and  will  no 
doubt  continue  to  withstand  all  the  mutations  of  science.  In  this 
category  are  such  titles  as  Ammoniacum,  Camp?iora,  Galla,  Opium, 
Senna,  ac.  For  medicines  of  more  recent  origin,  which  had  received 
no  distinctive  officinal  designation,  it  takes  either  the  generic  or  specific 
title  of  the  plant  or  animal  from  which  the  medicine  is  derived.  Thus, 
we  have  the  generic  names  Anthemia  from  Anthemis  nobilis,  Chima- 
phiJa  from  GUmaphila  umbellata,  JEupatorium  from  Eupatorium  per- 
foliatum,  Gillenia  firom  Gillenia  trifoliata,  Lobelia  from  Lobelia  inflata, 
&c.;  and  the  specific  names.  Senega  from  Poly  gala  Senega,  Serpeiiiaria 
from  Aristolochia  Serpentaria,  Taraxacum  nrom  Leontodon  Taraxa- 
cum (now  Taraxacum  Dens-leonis),  &c.  A  very  large  proportion  of 
the  names  have  been  formed  in  this  way ;  and  as  the  generic  or  specific 
title  of  the  plant  had  its  origin,  in  many  instances^  m  the  vernacular 
name,  the  original  designation  is  thus  fixed  and  perpetuated. 

**  When  it  happens  tibat  two  different  medicines  are  obtained  from 
different  species  of  the  same  genus^  it  becomes  necessary  to  adopt 
either  for  both,  the  whole  botanical  title  of  the  plants,  or  for  one  of 
them  the  generic  or  specific  name,  and  for  the  other  the  whole  name. 
Thus  we  have  Cassia  Fistula  and  Cassia  Mdrilandica,  Quercus  alba 
and  Quercus  tinctoria,  as  titles  both  for  the  plants  and  their  medicinal 
products;  and,  in  the  case  of  the  different  species  of  Gentiana,  the 
generic  name  Oentiana  for  the  product  of  G.  lutea,  and  the  whole 
name,  Chntiana  Catesbsei,  for  that  of  the  species  designated  in  scientific 
arrangements.  When  different  parts  of  the  same  plant  are  recognized 
as  distinct  medicines,  they  are  designated  by  attaching  to  the  generic 
or  specific  title,  the  name  of  the  part  employed.  Thus  are  formed 
the  names  Colchici  Radix  and  Colchici  Semen  from  Colchicum  autum- 
nale,  and  Stramonii  Folia,^  Stramxinii  Radiodj  and  Stramonii  Semen^  from 
Datura  Stramonium.  When  these  names  become  established  in  phar- 
macy, it  does  not  follow  that  they  are  to  be  changed  with  the  changing 
scientific  titles.  On  the  contrary,  it  is  generally  best  to  retain  them, 
unless,  by  doing  so,  injurious  confusion  may  be  occasioned.  Thus  we 
have  Prunus  Virginiana  as  the  name  of  wild -cherry  bark,  though  the 
plant  from  which  it  is  derived  is  now  usually  designated  by  botanists 
as  Cerasus  serotina.  It  will  be  noticed  that  the  Latin  names  are 
generally  used  in  the  singular  number,  even  though  the  idea  of 
plurality  may  be  essentially  connected  with  the  medicine.  Thus, 
Caniharis,  Caryaphyllus,  Ficus,  Galla,  Limon,  &c.,  are  used  instead  of 
the  plural  of  these  terms  respectively;  and,  in  reference  to  the  names 
derived  from  the  part  of  the  plant  employed,  the  same  plan  is  mostly 
followed,  as  in  the  case  of  Stramonii  Semen,  Colchici  Semen,  &c.  In 
this  the  example  of  the  Roman  medical  writers,  particularly  of  Celsus, 
has  been  followed. 

"  In  the  use  of  English  names,  it  is  not  deemed  necessary  that  they 

*  Changed  to  Stramonii  Folium  in  tho  U.  8.  P.  of  1860. 
>  Omitted  in  the  U.  8.  P.  of  1860. 
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should  be  literal  translations  of  the  Latin  tenps;  but  that  title  is  pre- 
ferred which  custom  and  the  genius  of  the  language  seem  to  sanction. 
Thus,  the  English  name  corresponding  to  Linum  is  not^foo;,  but  Floa> 
seed;  and,  on  the  same  principle,  Foeniculum  is  called  Fennel-aeed; 
U1>mu8,  Slippery  Elm  Bark;  Glycyrrhiza,  Liquorice  Boot,  &a  Nor  are 
the  English  names  always  in  the  same  number  as  the  Latin.  We  may 
oorrectly  say,  OaryophylluSf  Galla,  Prtmumj  and  Bosa  ;  but  the  genius 
of  our  language  requires  Uiat  we  should  translate  these  terms  uJbve^ 
Oallsj  Prunes,  and  Boses. 

''The  plan  of  nomenclature  in  relation  to  medicines  of  mineral 
origin  is  to  give  the  proper  scientific  name,  when  convenience,  or  some 
higher  principle  does  not  call  for  a  deviation  from  that  rule.  Henoe^ 
the  names  of  most  mineral  medicines  are  in  strict  accordance 
existing  scientific  usage.  But,  in  some  instances,  short  and  old 
blished  names  are  preferred  to  the  scientific,  especially  when  tb 
happen  to  be  somewnat  unwieldj.  Thus^  Ahjmen,  Oalamina,  and  Ghsto 
have  been  preferred  to  the  chemical  names  A  luminm  et  Potassm  Sulphas^ 
Zinci,  Oarbonas  Impurus,  and  Oakis  Garbonaa  Mo  Ilia.  In  other  instanoea 
the  chemical  designation  is  more  or  less  unsettled,  or  the  composition 
of  the  substance  has  not  been  decisively  determined.  In  sucli  caaes^ 
either  an  old  name  is  retained,  as  Acidum  Muriaticum  instead  of  either 
Acidum  Hydrochlorictmh  or  Acidum  Clilorohydricum;  or  some  name  ia 
preferred  generally  expressive  of  the  composition  without  aimins  at 
chemical  accuracy,  as  Calx  Gklorinata,  taken  from  the  London  Phar- 
macopoeia, and  Ferrum  Ammoniatum. 

''In  other  cases,  it  is  considered  safest  to  designate  very  active 
medicines,  which,  if  their  strict  chemical  titles  were  used,  might  be 
dangerously  confounded,  by  names  which,  though  upon  the  chemical 
basis,  have  some  epithet  attached  expressive  of  their  distinctive  ohfr* 
racter,  as  mild  chloride  of  mercury  and  corrosive  chloride  of  mefcuryj 
instead  of  prolochlorick  of  mercury  and  bichloride  of  mercury.  Some- 
times, for  convenience  sake,  when  no  risk  of  confusion  can  possibly 
arise,  names  are  adopted  sufficiently  expressive  of  the  nature  of  the 
substance,  though  not  precisely  so;  as  sulphcUe  of  iron  instead  of  sul' 
phate  of  protoxide  of  iron,  hydrated  oxide  of  iron  instead  of  hydraied 
sesquioxide  of  iron,  &c.  If  anj  part  of  the  nomenclature  of  mineral 
bodies  should  seem  at  first  sight  somewhat  incongruous,  it  will  be 
found  to  have  been  adopted  in  accordance  with  some  one  of  the  prin- 
ciples here  stated,  or  in  some  other  way  to  have  the  advantage  <^ 
convenience  or  utility.  Not  a  single  name  has  been  given  or  retained 
without  careful  consideration. 

"  When  the  officinal  names  of  particular  medicines  may  be  supposed 
not  to  have  yet  become  universally  known,  and  the  old  names  are  still 
extensively  used,  the  latter  are  given  as  synonymes  in  a  subordinate 
type  and  position ;  and  those  officinal  titles  which  have  been  superseded 
by  others  adopted  at  the  present  revision,  are  inserted  beneath,  with  a 
reference  to  the  Pharmacopoeia  of  1840  (in  the  last  edition,  1850). 

**  To  one  familiar  with  the  British  Pharmacopoeias,  it  will  be  obvious 
thaty  in  the  preparation  of  our  own,  many  of  the  processes  have  been 
taken  from  them  with  little  alteration.    This  has  been  done  advisedly. 
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It  is  of  the  higlieBt  importance  that  medicines  having  the  same  names 
should  have  the  same  composition;  and,  as  British  works  on  medicine 
are  much  read  in  this  country,  it  would  lead  to  never  ending  confusion 
if  the  substances  thejr  refer  to  by  name  should  differ  materiallv  from 
those  known  by  similar  names  with  u^.  It  has,  therefore,  oeen  a 
general  aim  to  bring  our  pharmacy  into  as  near  a  correspondence  as 
possible  with  that  of  Great  Britain;  but  in  all  cases  in  which  greater 
purity  or  efficiency  in  the  medicine,  or  greater  convenience  and  econo- 
my in  the  process,  or  any  peculiarity  in  the  relation  of  the  preparation 
to  our  own  circumstances  and  wants,  called  for  deviation  from  the 
British  standards,  modified  or  wholly  original  processes  have  been 
adopted." 

It  will  be  observed  that  the  Pharmacopoeia  necessarily  omits  a  large 
number  of  remedies^  the  reputation  of  which  is  local,  or,  in  the  opinion 
of  the  Committee  of  Bevision,  likely  to  be  but  transient  Until  the 
last  revision,  the  common  tinctures  of  arnica  and  of  the  ''  American 
hellebore"  (veratrum  viride)  were  not  officinal.  Other  well  known 
remedies  are  omitted,  for  causes  which  it  would  be  hard  to  define. 
The  universally  known  soda  and  Seidlitz  powders  are  now,  for  the 
first  time,  honored  with  places  as  officinal  remedies.  Extemporaneous 
preparationsy  which  can  be  prescribed  and  compounded  with  such 
noiiity  as  to  remove  the  chiei  motive  for  standard  formulas,  are  only 
made  officinal  with  a  view  to  furnishing  the  non-professional  public 
with  an  assortment  of  popular  medicines  adapted  to  common  use, 
and  to  furnishing  physicians  with  a  series  of  models  for  their  pre- 
scriptions. A  conservative  rather  than  a  too  progressive  spirit  very 
properly  animates  the  successive  committees  of  revision. 

In  the  original  design  and  subsequent  revisions  of  the  present  work, 
the  object  of  supplying  to  physicians  and  pharmaceutists  a  more 
frequent  and  less  restricted  view  of  the  progress  of  pharmacy  in 
connection  with  a  practical  treatise  upon  the  science  and  art  of  Phar- 
macy has  been  attempted;  in  the  present  edition,  most  of  the  working 
formulas  of  the  Pharmacopoeia  of  1860  are  introduced,  together  with 
a  large  number  of  unofficinal  and  extemporaneous  formulas  and 
prescriptions. 


CHAPTER    III. 

ON  WBIQHTS  AND  HBASURES  AND  8PBCIFIC  ORAVITT. 

Metrolooy  embraces  the  science  of  determining  the  bulk  or 
extension  of  substances,  called  measurement,  their  gravitating  force, 
called  weighty  and  the  relation  of  these  to  each  other,  called  specific 
gravity. 

In  the  present  essay,  it  is  not  designed  to  enter  into  the  subject 
fiuther  than  is  necessary  to  the  student  of  medicine  and  pharmacy. 
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Weights  and  Measubes. — So  difficult  has  it  been  found  to  modify 
or  materially  alter  the  systems  of  measurement  and  weight  handed 
down  firom  the  earliest  antiquitv,  and  tenaciously  adher^  to  by  the 
mass  of  the  people,  and  so  inadequate  have  been  the  efforts  of  the 
British  crown  and  Parliament  to  supply  proper  and  invariable  stand- 
ards, that  the  present  Troy  and  Avoirdupois  weights  are  believed  to 
be  even  less  perfect  and  consistent  with  each  other  than  the  very 
ancient  standards  from  which  they  were  derived.  The  inconveniences 
attendant  on  the  use  of  separate  sets  of  weights  and  measures  for 
different  kinds  of  commodities,  have  probably  always  been  felt,  and 
are  only  partially  remedied  by  adapting  these  to  one  common  unit  to 
which  all  can  be  reduced.  This  adaptation,  in  the  case  of  our  different 
standards,  is  through  the  grain  or  unit  of  weight;  the  systems  of 
Troy,  Apothecaries'  and  Avoirdupois  weights,  and  of  Wine  measure, 
are  all  readily  compared  through  this  common  standard — the  grain, 

Troy  Weight  is  used  by  jewellers,  and  at  the  mints,  in  the  exchange 
of  the  precious  metals.  Its  denominations  are  the  pound,  ounce, 
pennyweight  (=  24  grs.),  and  grain. 

Apothecaries'  Weight  is  used  by  apothecaries  and  physicians  in 
mixing  and  prescribing  medicines,  and  is  officinal  in  the  United  States 
Pharmacopoeia.  The  denominations  of  the  apothecaries'  weight  are 
pounds,  ounces,  drachms  or  drams,  scruples,  and,  grains.  Its  pound, 
ounce,  and  grain  correspond  with  the  Troy  weignt. 

Avoirdupois  Weight  is  used  in  general  commerce,  and  by  apothe- 
caries in  their  strictly  commercial  transactions,  as  in  buying  and 
selling  medicines  without  the  prescription  of  a-physician,  and  also  in 
compounding  recipes  for  domestic  purposes,  and  for  use  in  the  arts. 
As  at  present  used,  it  has  pounds,  ounces,  and  fractions  of  the  ounce. 
Its  higher  denominations  need  not  be  named. 

After  earnest  discussion  in  the  Committee  of  final  revision  and 
publication,  appointed  by  the  decennial  Pharmacopoeial  Convention 
of  1860,  the  use  of  apothecaries'  ounce  has  been  continued  in  the 
United  States  Pharmacopoeia,  and  this  vexed  question  is  set  at  rest 
among  us  for  another  decade.  This  abandonment  of  the  pound  and 
the  use  of  the  new  officinal  word  troyounce  removes  the  uncertainty 
formerly  pertaining  to  the  weights  directed  in  the  officinal  formula8,i 
though  the  distinction  between  the  officinal  and  commercial  weights 
needs  to  be  kept  in  view  in  many  pharmaceutical  processes. 

In  the  General  Council  of  Meaical  Education  and  Registration,  to 
which  the  Consolidated  British  Pharmacopoeia  was  submitted  for 
adoption,  the  modification  of  the  previously  existing  weights,  in- 
volving a  change  in  the  value  of  the  grain,  which  had  been  adopted 
by  the  Pharmacopoeia  Committee,  was  considered,  and  received  a  most 
decided  negative.  The  Council  resolved,  "  That  the  weights  used  in 
the  British  Pharmacopoeia  be  the  imperial  or  avoirdupois  pound, 
ounce,  and  grain;  and  that  the  terms  'drachm'  and  'scruple,'  as  desig- 
nating specific  weight,  be  discontinued." 

The  British  Pharmacopoeia  has  unfortunately  not  appeared  in  time 
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to  furnish  material  for  the  present  edition  of  this  work,  bnt  numerous 
formulas  are  inserted  in  which  the  avoirdupois  or  commercial  weight 
is  directed,  and  when  this  is  intended  care  will  be  taken  to  indicate  it 
in  the  text. 

A  knowledge  of  these  standards  and  their  relations  to  each  other — 
always  a  most  important  preliminary  item  in  the  study  of  Pharmacy — 
is  now  rendered  indispensable  by  the  fact  that  the  two  Pharmacopoeias 
used  in  this  country  and  in  Great  Britain,  agree  only  in  the  unit  of 
each  system,  the  grain. 

In  the  following  tables  I  have  endeavored  to  display,  in  the  simplest 
and  most  comprehensive  manner,  the  valne  of  each  denomination  in 
the  respective  weights,  and  the  relation  of  these  to  each  other: — 

Table  of  the  U.  S.  P.  Apothecaries^  Weight. 

20  grains  ■■  9j  (one  scruple)  =  gr.  xx. 

60  grains  ■■  3j   (one  drachm)  =  9iij    (3  scruples). 

480  grains  ■■  3j  (one  troyounce)  »  5viij  (8  dracnms). 

6,760  grains  -■  fcj  (one  pound)  «  5xij   (12  troy  ounces). 

•  

Table  of  Avoirdupois  Weights. 

437.5  grains  «=■  1  oz.  (one  ounce). 

7,000  grains  =»  1ft    (one  pound,  Com.)  ■■  16  oz. 

The  use  of  signs  is  here  seen  to  be  of  importance,  as  designating, 
when  correctly  used,  to  which  system  of  weights  the  particular  deno- 
mination refers;  thus,  .^j  means  480  grains;  while  one  oz.  means  437.6 
grains.  The  sign  for  designating  the  pound  is  not  so  distinctive ;  ftj 
is  applied  equally  to  the  apothecaries'  pound,  5,760  grains,  and  to  the 
avoirdupois  pound,  7,000  grains. 

Comparison  of  the  Apothecaries^  and  Avoirdupois  Weights. 

The  comparative  value  of  the  dififerent  parallel  denominations  may 
be  thus  expressed: — 

The  apothecaries^  ounce  (troyounce)  contains  42J  grains  more  than 
the  commercial.  The  pound  (Sxij)  contains  1,240  grains  less  than  the 
commercial. 

The  apothecaries'  pound  contains  Sxij ;  the  avoirdupois  pound  16  oz. 

480  grains,  (3j)    x  12  «  5,760  grains,  ftj,  U.  S.  P. 
437.5     "  (1  oz.)    X  16  =  7,000       "      1  ft.  Commercial. 

To  the  pharmaceutist  who  manipulates  with  large  quantities  of 
drugs,  the  use  of  apothecaries'  weights  is  very  inconvenient,  and  a  con- 
venient rule  for  converting  one  system  into  the  other  is  a  desideratum. 
The  following  is  the  sipiplest  rule  for  the  purpose  with  which  I  am 
acquainted,  and  gives  a  pretty  close  approximation  to  the  exact  result. 

To  convert  a  given  number  of  troyounces  into  avoirdupois  ounces, 
add  y*.2  ^^d  7*2  t^  t^®  number.  For  example:  to  find  the  value  of  24 
and  of  72  troyounces  in  avoirdupois  ounces : — 

24  +  ? J  +  ?J  =  26J  oz.  (real  value,    .8  grs.  less.) 
72+}l  +  U  =  79    oz.  (real  value,  2.5    "      ") 


64      OK   WEIGHTS  AND   MBA8UBIB   AND  8PBCIFI0  OKAYITT. 


To  convert  a  given  number  of  avoirdupois  ounces  into  troyoonoei^ 
subtract  ^.^  and  yj,  from  the  number.  For  example:  to  find  the 
value  of  16  and  of  96  avoirdupois  ounces  in  troyounces. 

16  _  IS  _  ,V,  «  16  —  ly»,  -  Uj\  -  3xiv  9xiv. 
9e_||_^»j^«i^6  — 8i    -  874  troyounces. 

United  StcUea  Coins. 

A  convenient  standard  by  which  to  test  weights  used  in  pharmacy,  is 
furnished  by  the  legal  coins  issued  from  the  mint  of  the  United  Stales. 
Those  of  gold  are  to  be  preferred,  and  when  new  will  rarely  be  found 
to  vary  more  than  one-tenth  of  a  grain  from  the  following  weights: — 


Doable  Eagle,     $20  00,  weighs  616     gn. 
Eagle,  10  00,       '•      258       <* 

Half  Eagle,  6  00,       *<      129 


M 


Quarter  Eagle,      $2  50,  weighs  64.5  grt. 
Three  Dollar,  8  00      "        77.4     ** 

One  DolUr,  1  00      **       25.8     ** 


Weights. — The  balance,  or  scales,  b  of  course  indispensable  to  the 
idea  of  metrology,  and  the  possession  of  masses  of  previously  ascer- 
tained gravitating  force,  called  weights,  is  equally  necessary.  Scales 
are  of  various  styles,  although,  for  use  in  pharmacy,  the  kinds  figured 
in  the  last  chapter  among  the  necessary  implements  for  furnishing  the 
physician's  office,  answer  every  purpose.     In  this  place,  it  wlU  be 

S roper  to  call  attention  especially  to  the  usual /orms  of  weights  of  the 
iffierent  systems.  The  apothecaries'  weights  are  invariably,  for  all 
denominations,  made  of  brass  or  copper.  The  larger  weights  come  in 
the  cup  form,  as  shown  in  Fig.  68.    Each  cup  is  equal  to  the  sum  of 
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all  those  which  fit  in  it,  or  is  twice  the  sum  of  the  next  smaller. 
These  weights  are  expensive,  and,  unfortunately,  too  little  used  by 
physicians,  and  even  by  some  apothecaries.    The  small  weights  which 

accompany  the  box  scales,  and  figured  m  the  last 
chapter,  are  used  for  all  denominations  up  to  two 
drachms,  and  then  the  common  commercial  or  avoir- 
dupois weights,  which  are  cheaper  than  the  brass 
cup  weights,  are  fi^uently  brougnt  into  use. 

These  are  usually  in  piles  of  iron,  brass,  or  zinc,  of 
the  form  shown  in  the  annexed  figure,  each  weight 
being  half  that  of  the  one  below  it.  In  a  large  num- 
ber of  processes,  officinal  in  the  U.  S.  Pharmacopceiai 
one  ounce,  or  two  ounces,  are  ordered,  and  in  these 
cases,  if  the  avoirdupois  weight  is  used,  a  9ij,  or  3j  and  3ss  weight 
must  be  added  from  the  snaall  set.    In  the  case  of  a  pound  being 
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ordered,  as  there  shown,  13  ounces  from  the  pile,  and  a  3j  from  the 
small  set,  will  nearly  approximate  the  required  weight. 

The  Decimal  System. — The  attention  of  pharmaceutists  and  of  com- 
mercial men  has  recently  been  directed  to  the  subject  of  reforming 
the  systems  of  weight  and  measurement  in  use  in  this  country  and 
in  England,  and  the  most  prominent  change  now  proposed  is  the 
entire  substitution  of  the  French  decimal  system  for  all  those  now  in 
use.  This  system  is  now  used  in  most  analytical  laboratories  in  this 
country,  ana  throughout  Europe,  and  although  its  adoption  for  the 
purposes  of  trade  is,  as  yet,  considered  rather  chimerical,  yet  it  is 
worthy  of  careful  study,  and  as  it  is  so  useftil  to  all  who  pursue  chem- 
istry and  pharmacy,  the  following  table  is  inserted : — 

Comparative  Table  of  Decimal  with  Avoirdupois  and  Apothecaries 

Weights. 


Namu. 

EanlTftlent  in 
GnuDinet. 

XqnlTalttit  in 

BanlTAtont  In 
AToirdapoU  Weight 

Eaulyaleat  in 
Apotbeea's  Weight. 

Oraiiu. 

lb.     OS.        gr. 

Ih.    ot.    dr.      gr. 

Milligramme     •     • 

.001 

.0154 

Ceotigramme    . 

.01 

.1543 

Decigramme 

.1 

1.5434 

1.5 

Gramme  .     •     . 

1 

15.4340 

16.4 

Decagramme 

10 

164.3402 

0     46 

a    84.0 

Hectogramme   . 

100 

1543.4023 

a      12.152 

3    1    43.0 

^Kilogramme 

1000 

15434.0234 

a    3:      12.173 
22    0}    12 

a    8    1    14 

Mjriagramme   . 

10000 

154340.2344 

26    9    4    20 

The  apothecaries'  weight  of  other  civilized  countries  is  subdivided 
similarly  to  our  own,  though  the  value  of  the  diflferent  denominations 
varies  considerably,  as  will  be  seen  from  the  annexed  table. 

In  Portugal,  Spain,  and  Italy,  all  the  subdivisions  of  the  pound  cor- 
respond to  ours,  except  the  scruple,  which  contains  24  grains,  thus 
making  the  pound  6912  grains,  one-fifth  more  in  number  than  the 
Troy  grains  contained  in  a  Troy  pound.  The  medicinal  weight  of 
France  is  the  gramme,  and  for  an  account  of  the  weight,  about  to 
become  the  standard  in  the  German  Zollverein,  we  refer  to  a  notice  in 
the  Amer,  Joum.  of  Pharm.,  1859,  p.  207.  The  Nuremberg  weight 
is  the  legal  standard  in  Denmark,  Norway,  Sweden,  Eussia,  and  in 
nearly  all  the  German  States,  with  the  exception  of  Austria,  Prussia, 
Saxony,  and  Bavaria ;  but  its  value  varies  in  the  diflferent  countries 
between  857.845  and  357.567  grammes,  and  is  still  less  in  Sweden. 
In  the  following  table  the.  pound  is  compared  with  grammes,  and  the 
different  medicinal  grains  with  the  Troy  grain : — 


1  ll  Gennjin  ZollTerein 
**  Austria 
**  HoIUnd,  Belgium, 

SwitzerUnd 
**  England  and  U.S. 


} 


500.        gram. 
720.009       " 

1  korn  s=  0.259  Troy  gw.  =  .0166  gram. 
1  grain  =  1.127        "        =.0729      " 

376.000      " 

«      =1.005        «*        =.0651      " 

373.246      " 

"      =1.              "        =.0648      " 

>  Abbrevij 

itedKUo. 
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1  grain  «=s  .965  Troj  gr8.«s  .0626  gram. 

"  =s.959  «  =.0625  « 

«  a. 959  «  ■■.0621  ** 

«  SS.959  «  =.0621  « 

«  =.959  "  =.0621  « 

"  =.955  *«  =.0679  " 

"  =.954  "  =.0618  «« 

"  =.940  "  =.0609  " 

"  =  .785  "  =  .0491  " 

"  =.770  «*  =.0499  «* 

"  =.769  «  =.0498  « 


1  lb  Bavaria,  Greece  ^'360.     gram. 

"  RuHsia,      Norway,     ) 

Fraokfort  on  the     !•  =  857.854    << 

Main  j 

*'  Denmark,    HolBtein,! 

Heseia,   Wnrtem-  [  =  357.664     " 

berg  J 

"  Hamburg  =357.629     •« 

**  Berne  =356.578  '< 

«•  Sweden  =356.227  "" 

"  Prussia,  Saxony  =  350.783  •* 

"  Rome  =  339.161  *' 

«<  Spain  =  345.072  *' 

««  Portugal  =344.190  " 

Measures  of  capacity  are  used  for  liquids,  and,  in  the  higher  deno- 
minations, for  com  and  the  cereal  grains ;  but  the  only  table  of  these 
we  need  present  is  that  employed  in  medicine,  called  Wine  Measure. 
The  unit  of  this  system  is  called  a  minim,  and  is  equal  to  about  .95 
of  a  grain  of  pure  water  at  60®  F. 

Taile  of  iJie  Wine  Measure.    U,  S.  P. 

60  minims  are  one  fluidrachm. 

8  fluidrachms  are  one  fluidounce. 
16  fluidounces  are  one  pint. 

2  pints  are  one  quart. 

4  quarts  are  one  gallon. 

Or  thus: — 

Minima.  Oralni  of  water. 

60  =  f5j  (one  fluidrachm)  =  «l  Ix  «         56.9 

480  =  fsj  (one  fluidounce)  «»  fSviij  ■»       455.7 

7,680  =  Oj  (one  pint)  «  fSxvj  =     7,291.2 

61,440  =  Cong,  j  (one  gallon)         =  Oviij  =  58,328.8 

Besides  the  discrepancy  occasioned  by  the  minim  not  being  equal 
ta  one  grain  of  the  natural  liquid  standard,  it  will  be  perceived  at 
once  that  a  wide  variance  exists  in  the  denominations  above  an  ounce. 
The  fluidoimce  contains  480  minims,  as  the  apothecaries'  ounce  con- 
tains that  number  of  grains ;  but  in  the  pint  are  16  fluidounces,  while 
the  corresponding  pound  contains  only  12  ounces.  From  these  causes, 
the  adjustment  of  proportions  of  solids  to  liquids,  when  accuracy  is 
required,  is  a  matter  of  no  little  calculation. 

In  England,  this  system  of  measures  has  been  revived  of  latter 
years,  so  as  to  bring  about  a  close  relation  between  the  solid  commer- 
cial ounce  and  the  fluidounce.  In  the  Imperial  measure,  the  minim 
is  equal  to  .91  of  a  grain,  and  it  is  multiplied  as  follows: — 

Imperial  Measure,     Ph,  Br, 

Minima.  Grains  of  water. 

60  =  f3j         (one  fluidrachm)  =  nix    =  54.6 

480  =  f  3j        (one  fluidounce)  =  ^viij  =  487.5 

9,600  =  Oj          (one  pint)             =  iSxx  =  8,750' 

76,800  =  Cong.  j  (one  gallon)          =  Oviij  =«  70,000 

'  Equal  to  1  lb.  4  02.  ayoirdupois  weight. 
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The  Imperial  pint  is,  within  an  inconsiderable  fraction,  exactly  one- 
fifth  larger  than  the  wine  pint. 

A  wine  pint,     ■■  28.875  onbio  inches,  or  7291.11  grains. 
Add  one-flfUi,  =    0.775      *<  **       or  1458.22      '< 


84.650 
An  Imperial  pint3B84.659 


M 

41 


8,749.333 
8,750 


M 


The  same  relation  holds  good  in  the  case  of  the  gallon. 

Metrical  Measure  of  Capacity, — It  may  be  appropriate  to  this  place 
to  describe  the  measure  of  capacity  adopted  in  France,  which  is  fre- 
quently referred  to  in  scientific  works,  and  has  of  late  years  been 
introduced  in  analytical  chemistry,  for  the  purpose  of  avoiding  the 
weighing  of  precipitates,  and  to  facilitate  analyses  in  general.  The 
cube  of  one  aecimetre,  which  equals  3.937  English  inches,  is  called  a 
litre,  and  measures  2.1135  pifts.  The  weight  of  one  cubic  decimetre 
of  water  at  4°C.  (39.2®F.)  is  one  kilogramme.  The  one-thousandth  part 
ifl  a  cubic  centimetre,  or  one  millilitre,  and  contains  1  gramme  of  dis- 
tilled water.  The  close  relation  between  the  measures  of  length,  of 
capacity,  and  of  gravity,  renders  it  more  easy  to  measure  correctly 
than  to  weigh  accurately. 

By  calculation  from  the  above,  we  shall  find  that  one  fluidounce 
of  our  officinal  measure  equals  in  capacity  29.63  cubic  centimetres, 
and  we  have  thereby  a  convenient  means  of  ascertaining  the  correct- 
ness of  graduated  measures  without  the  necessity  of  weighing  water 
at  a  certain  temperature  on  a  delicate  balance.  AH  the  subdivisions 
and  the  higher  denominations  may  be  easily  calculated,  and  all  that  is 
necessary  is  to  measure  the  corresponding  number  of  cubic  centimetres 
of  any  liquid  into  the  graduate  in  order  to  ascertain  its  correctness. 

Glass  tubes,  which  are  graduated  into  the  subdivisions  of  cubic 
centimetres — burettes,  as  they  are  called — are  now  extensively  manu- 
fectured  and  sold  by  dealers  in  chemical  apparatus. 

Graduated  measures  of  glass  of  Oj,  f3viij,  fjvj,  fSiv,  fsij,  f3j,  f3j 
capacity  are  manufactured,  and  sold  by  orug- 
gifits;  these  are  sometimes  quite  inaccurate,  but 
may  be  readily  verified,  as  above,  by  balancing 
them  on  the  scales,  and  gradually  adding  pure 
water  until  the  required  weight  in  grains,  as  shown 
in  the  table,  is  attained.  In  the  same  way  we  may 
graduate  measures,  marking  the  denominations 
by  the  following  ready  process : — 

Having  coated  one  side  of  the  glass  with  a  thin 
coating  of  wax,  balance  it  on  the  scales,  adjust 
the  weights,  and  add  the  required  number  of 
trains  of  pure  water,  observing  to  add  it  drop 
by  drop  toward  the  last;  as  soon  as  the  weight 
is  accurately  counterpoised,  remove  it  to  a  level 
table  or  'counter,  so  high  that  it  will  be  on  a  line 
with  the  eye,  and  carefully,  with  the  point  of  a  pin,  mark  the  line 
formed  by  the  surfiw^e  of  the  liquid,  ana  opposite  this  the  appropriate 
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Pig.  71. 


sign ;  this  may  be  rendered  more  clear  and  distinct  afterwards.  In 
the  same  way  mark  the  various  other  denominations,  having  regard 
to  the  temperature,  which  should  not  vary  far  from  60*^.  TSow  form 
a  paste,  bv  mixing  a  sufficient  quantity  oi  finely-powdered  fluor-spar 
with  sulpnuric  acid,  and  spread  this  over  the  marked  surfaces,  and  set 
the  measure  aside  for  a  day  or  two,  after  which  wash  it  off  and  remove 
the  wax ;  the  graduated  measure  is  now  indelibly  and  distinctly  marked, 
and,  if  we  have  used  the  proper  care,  more  accurately  than  is  usual 
with  those  sold.  I  have  compared  two,  in  which  the  one  fluidrachm 
mark  of  one  corresponded  nearly  with  the  two  fluidrachm  of  the  other, 
and  in  other  respects  they  were  almost  as  much  at  variance. 

Fig.  71  exhibits  a  graduated  measure,  patented  by  W.  Hodgson, 

Jr.,  of  Philadelphia ;  it  is  made  in  a  mould  in  which 
depressions  are  cut  for  the  several  denominations  of 
the  scale,  and,  on  the  reverse,  for  the  corresponding 
approximate  measurem^ts  used  in  popular  and  domes- 
tic practice.  By  a  plunger,  which  is  graduated  pre- 
cisely to  the  required  bulk  and  thrust  into  the  mould 
while  the  glass  is  fluid,  the  required  measurement  is 
accurately  adjusted  to  each  of  these  marks,  and  the 
necessity  of  further  graduation  is  obviated. 

These  measures  are  much  more  accurate  than  the 
ordinary  kinds  met  with  in  the  shopa^  though  the 
glass  is  rather  deficient  in  that  perfect  surface  whicn  characterizes 
blown  glass  vessels.  The  smaller  sizes  are  perfectly  adapted  to  medi-. 
cine  chests  and  saddlebags,  and  are  much  more  satisfactory  in  measur- 
ing fluidrachms  than  the  common  kinds, 
A  precaution  to  be  observed,  whether  in  graduating  or  using  a 

measure,  particularly  of  small  diameter,  may  be  appro- 
priately mentioned  here. 

Owing  to  the  adhesion  of  the  liquid  to  the  sides  of 
the  measure,  its  surface  is  concave,  and  shows,  from  a 
side  view,  two  lines ;  one  where  the  ed^e  of  the  liquid 
adheres  to  the  glass,  and  the  other,  the  line  of  the  lower 
surface  of  the  concavity.  In  order  to  fix  the  true  line 
in  this  case,  it  must  be  intermediate  between  the  upper 
and  lower  edge  of  the  liquid,  and  not  at  either  sur&oe. 
This  is  more  obvious  the  smaller  the  diameter  of  the 
measure,  and,  in  the  accompanying  drawing,  the  dotted 
line  has  been  made  at  the  proper  point  for  measure- 
ment. 

Besides  the  common  forms  of  glass  graduated  mea- 
sures, a  measure  is  used,  especially  by  German  phar- 
maceutists, made  of  block  tin  and  graduated  on  the 
inside ;  each  denomination  is  marked  by  a  raised  rim,  and  the  quan- 
tity designated  by  an  appropriate  sign.  These  are  especially  convenient 
for  measuring  hot  liquids,  and  if  readily  procurable,  would  soon  be 
generally  introduced. 

Approximate  Measurement. — ^The  approximate  standards  of  measure- 
ment are  very  inaccurate,  but  they  have  no  wider  range  than  the  doses 
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of  medicines,  so  tliat  they  are  for  the  most  part  satisfactory.     The  fol- 
lowing table  exhibits  those  in  common  use : — 


A  gill  mug,  or  teacupful 
A  wineglassful   . 
A  tablespoonful . 
A  dessertspoonful 
A  teaspoonful     . 
A  drop 


.    f.?iv. 

•        .        .    f3ij. 

.    fSss 

.    fSij. 

.    f3j. 
.  from  ^  to  1|  minims. 


Of  the  above,  it  may  be  remarked  that  the  wineglassful  is  frequently 
less  than  two  fluidounces,  although  the  champagne  glass  is  nearer  four 
fluidounces.  I  have  observed  that  the  modern  teaspoons  are  larger 
than  formerly,  and  that  the  silver  spoons  are  generally  larger  than 
those  of  common  metal  of  the  same  nominal  size. 

The  size  of  drops  varies  from  various  causes,  of  which  the  nature 
of  the  liquid,  the  size  and  shape  of  the  lip  of  the  vessel  from  which 
dropped,  the  extent  to  which  the  lip  is  moistened,  and  the  rapidity  of 
dropping,  are  the  most  important. 

Four  lists  are  appended:  1st.  That  by  Elias  Durand,  originally 
published  in  the  "  Journal  of  the  Philadelphia  College  of  Pharmac?y,'' 
vol.  L  p.  169,  and  copied  into  most  of  our  standard  works;  from  this 
I  have  omitted  several  items,  on  account  of  their  standard  strength 
having  been  altered  since  the  period  of  his  experiments. .  2d.  That  of 
Prof.  Procter,  published  in  the  tenth  edition  of  the  "  United  States 
Dispensatory,"  and  confined  to  different  essential  oils.  3d  and  4th 
lists  I  have  prepared  as  the  result  of  my  own  observations,  chiefly 
confined  to  medicines  not  included  in  the  foregoing. 

IsL  Durand^s  Table  of  the  number  of  Drops  of  different  Liquids 

equivalent  to  a  fluidrachm. 


DBOPA. 

DROPS. 

Aeid,  aoetio,  orystaUizable 

.     120 

Tinctnres  of   aasafostida,    foxglove 

} 

**     hydrocyanic,  medicinal  . 

.       45 

guaiacnm,  and  opium  . 

.     120 

*'    mariatio .        .        .        . 

.       54 

Tincture  of  chloride  of  iron     . 

.     132 

**    nitric 

.       84 

Vinegar,  distilled     .         .         .         , 

.       78 

"    salpharic 

.       90 

**       of  colchicnm 

78 

^            **        aromatic  . 

.     120 

"       of  squiU    .         .         .         , 

.      78 

Alcohol 

.     138 

Water,  distilled        .        .        .        , 

45 

"      dilated 

.     120 

"      of  ammonia,  strong 

54 

Arsenite  of  potassa,  solution  ol 

r      .     67 

»*               "           weak 

45 

Rther,  solpharic 

.     150 

Wine,  Teneriffe        .        .        .        . 

.       78 

Oils  of  aniseed,  cinnamon,  c 

loves, 

*'     antimonial     .        .        .        . 

72 

peppermint,  sweet  almonds 

,  and 

"     of  colchicum 

75 

olives 

.     120 

**     of  opium       .        •        •        . 

78 

2d.  Procter's  Table  of  the  number  of  Drops  to  afiuidrachm  of  Essential 
Oil,  as  dropped,  K^from  the  bottles  from  which  they  a/re  commonly  *i.is- 
pensedy  and  B,  from  a  minim  measure. 


A. 

B. 

A. 

B. 

Oleum  anisi    . 

.       85 

86 

Oleum  cubebs 

.      86 

96 

«      can      . 

.     106 

108 

•*      fconlculi 

.     103 

103 

"      carjophjlli  . 

.     103 

103 

"      ganltherise   . 

.     102 

101 

**      chenopodii   . 

.       97 

10'.» 

"      h<:*dHoiue      .        . 

.       91 

91 

*^     ciunamomi  . 

.     100 

102 

**      meuthas  pip. 

.     103 

109 
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▲. 

B. 

A. 

B. 

Oletim  menthtt  yiridia     • 

.       89 

94 

Oleum  tanaceti 

.      92 

Ill 

"      rosm&rini     . 

.     104 

105 

**     yaleriantB     . 

•    116 

110 

**      sabine 

.     102 

108 

Creasotom 

.      95 

91 

*'     sassafras 

.     102 

100 

Sd,  Table  of  the  number  of  Drops  of  different  Liquids  equivalent  to  f  5j, 
as  dropped  from  pint  and  half  pint  tincture  bottles  and  from  a  minim 
Th&rmometer  80^  F. 


m.easure. 


Those  marked  av.  are  ayerages  of  seyeral  droppings. 


FBOM 


Aoetnm  opii    •        •        .        • 

Acidam  aoeticam  (commercial) 
*'  *'         dilatam,  av. 

"       nitricnm  dilatum 
"        salpharicnm  dilatum 
«  **  aromationm 

'*       hydrocyanicam  dilatum,  av 

Alcohol  .... 
^       dilatum,  av. 

Aqua,  av, 

Chloroformum,  av.  . 

Extractum  valeriante,  Fid. 

Glyeerina  (first  dropping) 


tt 


av. 


44 
it 
(t 


Infasion  digitalis,  av. 
Liquor  ammonisB 

iodinii  oompoeitua 
hydrarg.  et  arsen.  iodid. 
potasssB  arsenitis 
Oleum  menthiB  yiridis,  old 
**     oliy»   . 
"     tiglii    . 
Bpiritus  ntheris  nitrici    . 

«<  <«      oompositua 

Sjrrupus  acacia 
"        scille 
Tinctura  aconiti  radicis   . 
"        ferri  ohloridi 
'*        iodinii 
"        opii   . 

*'    camphorata 
tolutani     .        • 
Vinum  antimonii,  av. 
opii     • 


it 
it 


it 


4ih.  Number  of  Drops  of  Water  equ 


n\,llBA8UBB. 

69 
102 

52.6 

44 

49 
148 

52 
143 
124.5 

46 

276.5 
126 
135 

84.7 

60 

62 

75 

52 

63 
103 

99 

92 
148 
140 

56 

88 
130 
151 
144 
147 
110 
138 

84 

92 


VBOM  OJ  OB  Oas 

90 
73 
55 
62 
54 

lie 

1 

118 

98 

64.5 
180 
115 

53 

55 

62.5 

49 

75 

52 

60 
110 

76 

80 

90 

90 

58 

85 
118 
106 
113 
106 

95 
120 

62 

78 


dropped  fi 


1st  trial  34. 
5th  trial  60. 


2d  trial  48. 
6th  trial  50. 


3d  tnal  32. 
7th  trial  65. 


4th  trial  48. 
Ayerage  48.1. 


It  will  be  observed  from  the  above  tables  that  the  size  of  the  drops 
of  different  liquids  bears  no  relation  whatever  to  their  density;  sul- 
phuric acid  is  stated  in  Durand's  table  as  yielding  90  drops  to  the 
fluidrachm,  while  water  vields  but  45,  and  oil  of  anise,  according  to 
Prof.  Procter,  85.  It  follows  then  that  the  weight  of  drops  varies  for 
most  liquids.  But  few  experiments  on  this  subject  have  been  recorded, 
the  oldest  being  containea  in  "Mohr's  Pharmacopoeia  Universalis"  of 


•  From  f  5j  Tr.  bot.  53. 


SPICIFIC    QBATITT. 


71 


1845,  There  lie  states  the  weight  of  SO  drops  of  several  volatile  oils 
to  range  between  16  and  18  grains.  More  accessible  to  the  AmericaD 
and  English  student  are  the  results  of  Bernoulli,  contained  in  the 
"  Amer.  Joum.  of  Pharm^"  1859,  p.  442,  to  which  we  have  to  refer ; 
the  Troy  drachm  being  one-half  per  cent,  lighter  than  the  Swiss,  the 
difTerence  amounts  only  to  one  drop  for  every  2O0. 

The  drop  machines  here  figured  are  contrived  to  obviate,  to  a  certain 
extent,  the  inequalities  given  in  the  above  table;  they  are  not  gene- 
rally known,  though  quite  useful  to  the 

physician  and  apothecary  who  has  occasion       Kg.  73,  Pig.  74. 

to  drop  a  large  number  of  drops  in  succes- 
Mon.  Their  construction  will  be  obvious 
bom  the  drawing.  A  perforated  cork/, 
with  a  tube,  either  of  glass  or  metal,  drawn 


out  to  a  small  orifice  b,  c,  and  a  capillary 

tabe  of  metal  e,  passing  above  the  surfa 

of  the  liquid  in  the  inverted  bottle,  so  as 


supply  { 
liquid  af 


r  aij  to  the  vacuum  created  by  the 
liqui(f  as  it  drops  out,  constitutes  all  that 
is  essential  to  the  apparatus,  a  <f  is  a  me- 
tallic disk  for  collecting  the  descending  [,  ^ 
drop,  and  thus  preventing  a  thin  stream 
from  pouring  from  the  bottle,  when  the 
liquid  is  very  thin  or  the  pressure  great. 
In  extemporaneous  drop  machines  this  has  been  substituted  by  a  steel 
pen  bent  at  right  angles  to  the  barrel. 

Specific  Gravitt. — In  works  on  physics  and  chemistry,  the  subject 
of  specific  gravity  is  treated  of  as  related  to  solids,  liquids,  and  gases, 
but  inasmuch  as  we  are  seldom  under  the  necessity  of  taking  the  q)e- 
cific  gravity  of  solids  or  gases  except  in  experimental  research,  and  as 
this  text-book  is  designed  to  direct  the  practitioner  of  medicine  and 
pharmacy  in  the  necessary  pursuits  of  his  office  or  shop,  I  shall  confine 
this  essay  to  the  specific  gravity  of  liquids,  the  most  important  branch 
of  the  general  subject  to  these. 

It  has  been  said  at  the  commencement  of  this  chapter,  that  while 
extension  and  gravitation  or  weight,  are  each  capable  of  a  separate 
standard  of  measurement,  it  is  impossible  to  bring  them  to  a  common 
standard — they  are  only  capable  of  being  compared  with  each  other. 

If  we  take  a  vial  which  will  hold  an  ounce  of  water  by  weight,  we 
find  it  will  hold  about  an  ounce  and  a  half  of  nitric  acid,  and  about 
three-quarters  of  an  ounce  of  ether ;  hence  we  may  say,  approximately, 
that  nitric  acid  is  twice  as  heavy  as  ether,  or  that  it  is  half  as  heavy 
again  as  water,  while  ether  is  only  three-quarters  as  heavy.  We  thus 
compare  these  two  liquids  with  a  common  standard,  and  one  which, 
being  universally  diffused  in  a  state  of  tolerable  purity,  furnishes  the 
most  ready  means  of  comparing  solid  or  liquid  substances  together. 
The  relation  which  the  weight  of  a  substance  bears  to  that  of  water 
is,  therefore,  called  its  specific  gravity.  Water  being  assumed  as  1,  in 
the  illustration  just  given,  nitric  acid  would  be  IJ  or  1,5,  and  ether  { 
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or  .75.  Upon  this  principle  we  may  ascertain  the  specifio  gravity  of 
all  liquids  by  having  a  bottle,  the  capacity  of  which  ifi  well  and  aeon- 
rately  determined,  filling  it  with  these  varioas  liquids  at  a  certain 
normal  temperature,  ascertaining  their  weight,  and  by  a  simple  calca- 
lation  bringing  them  to  this  common  standard.  The  specific  gravity 
of  substances,  when  accurately  ascertained,  constitutes  one  of  the  most 
important  items  in  their  history.  In  pharmacy,  it  is  much  employed 
to  indicate  the  strength  and  purity  of  medicines,  particularly  acids, 
alcohol,  the  ethers,  and  essential  oils ;  and  a  physician  is  deficient  in 
one  of  the  most  important  aids  to  diagnosis  wno  has  not  at  hand  the 
means  of  taking  the  speciiic  gravity  of  urine. 

The  apparatus  for  asoert^ning  the  specific  gravity  of  liquids  are  of 
two  kinds :  first,  specific  gravity  bottles ;  and  second,  hydrometers,  or 
loaded  tubes  which  mark  the  density  of  liquids  by  the  depth  to  which 
they  sink  in  them,  according  to  known  and  purely  artificial  standards. 
The  most  convenient  specific  gravity  bottles  are  graduated  to  hold 
1,000  grains,  or  100  grains  of  pure  water  at  60°  F,  Those  made  by 
Dr.  W,  H,  Pile,  of  Philadelphia,  are  accurate  and  reliable ;  they  are 
of  two  kinds,  stoppered  and  unstoppered ;  the  former  are  most  ap- 
proved ;  they  are  accompanied  by  a  little  counterpoise  to  be  placed  on 
the  opposite  scale  plate,  which  exactly  balances  the  empty  oottle,  so 
that  the  weights  whioh  balance  it,  when  filled  and  placed  on  the  scale, 
indicate  the  weight  of  its  oontente. 


Fig.  75. 


Fig.  77. 


BtoppKsd  ipMlle  inrltj  boltla.  tin  box,  ud  nanlarpalM. 

In  filling  the  stoppered  thousand  grain  bottle,  it  requires  to  be  fiUeil 
a  little  above  the  point  in  the  neck  to  which  the  stopper  will  reach 
when  replaced,  so  that  this  shall  force  out  the  air  and  a  small  portion 
of  the  liquid  into  the  capillary  tube  drilled  through  it.  The  whole 
bottle  is  then  wiped  clean  and  dry,  and  weighed. 

The  unstoppered  thousand  grain  bottle  is  marked  by  the  scratch  of 
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a  file  opposite  the  point  in  the  neck  to  which  the  liquid  must  reach ; 

this  line  should  be  intermediate  between  the  upper  and  lower  edge  of 

the  concave  surface  of  the  liquid  in  the  neck  when  filled. 

The  hundred  grain  bottles  are  of  the  same  description,        jlg.  78. 

and  used  in  the  same  way ;  they  are  convenient  when 

only  very  small  quantities  can  be  obtained  for  testing, 

but  are,  of  course,  not  quite  so  accurate. 

One  particular  merit  of  the  1,000  and  100  grain  bottles 
is,  that  the  weight  of  a  liquid,  as  obtained  by  filling  and 
weighing  them,  expresses  its  specific  gravity.    The  equa- 
tion is  this :  as  the  weight  of  a  certain  bulk  of  water  is 
to  the  weight  of  the  same  bulk  of  the  liquid  being  tested,       gpedflc 
so  is  the  specific  gravity  of  water,  which  is  unity,  to     ^ity  bottle,*^ 
the  specific  gravity  of  the  liquid ;  or,  as  1,000  is  to  the     itoppered. 
weight  of  the  liquid,  so  is  1  to  the  specific  gravity  of  the 
liqmd.     Having  obtained  the  weight  of  this  quantity  of  a  liquid,  we 
have  its  specific  gravity,  attention  being  required  to  the  decimal  mark 
merely. 

If,  for  instance,  we  fill  the  1,000  grain  bottle  with  alcohol,  and  find 
it  weighs  835  grains,  we  write  its  specific  gravity  .835,  placing  the 
decimal  mark  before  the  figures,  because  the  weight  is  less  than  the 
unit  adopted.  If  we  fill  it  with  chloroform,  and  find  the  weight  to 
be  1,490  trains,  we  state  the  specific  gravity  at  1.490,  placing  the 
decimal  after  the  first  figure ;  or,  if  we  find  it  to  hold  13,500  grains 
of  mercury,  we  state  the  specific  gravity  13.5,  the  decimal  being 
varied  for  obvious  reasons,  but  no  calculation  being  necessary  to 
ascertain  their  relation  to  water. 

The  specific  gravity  bottle  I  next  proceed  to  describe  does  not 
exhibit  the  specific  gravity  of  the  liquid  without  a  calculation,  special 
in  each  case,  but  possesses  the  advantage  of  being  cheap  and  extem- 
poraneous, and,  if  carefully  made,  is  nearly  as  accurate. 

Select  a  smooth  and  clean  bottle,  not  too  thick,  with  a  ground  glass 
stopper ;  after  first  filing  down  the  side  of  the  stopper  a  small  groove 
to  subserve  the  purpose  of  the  capillary  orifice  in  the  stopper  of  the 
1,000  grain  bottle,  adjust  it  to  one  or  more  weights  which  counterpoise 
it,  and  put  these  aside  for  that  use.  Now  find,  by  several  trials,  the 
exact  weight  of  water  it  will  hold  at  the  proper  temperature,  and 
mark  this  on  the  bottle,  or  on  a  paper  in  which  it  is  constantly  wrap- 
ped ;  this  is  used  in  the  same  way  as  the  1,000  or  100  grain  bottle, 
except  that  it  is  necessary  to  make  a  calculation  after  each  weighing, 
to  ascertain  the  specific  gravity  of  the  liquid.  Suppose  it  to  be  a  f  3ss 
bottle,  and  to  contain,  say  242.5  grains  of  pure  water,  and  the  liquids 
tested  to  have  weighed  256  grains;  now,  to  ascertain  its  specific 
gravity,  a  sum  must  be  made  as  above  stated :  as  the  weight  of  a 
certain  bulk  of  water  is  to  the  weight  of  the  same  bulk  of  this  liquid 
so  is  the  specific  gravity  of  water  to  the  specific  gravity  of  this 
liquid : — 

242.5  :  256  : :  1  :  1.055,  or  divide  the  weight  of  the  liquid  by  the 

weight  of  the  same  bulk  of  water,  thus  ^.^  ^  ^  1.055,  the  sp.  gr. 

242.0 
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I  have,  though  rarely,  been  able  to  select  f  Sss  bottles,  which,  by 
modifying  their  size  by  filing  the  stopper,  would  hold  exactly  250 

grains,  or  — j—    hence  it  was  only  necessary  to  multiply  the  ascertained 

weight  by  4  to  get  the  specific  gravity.  This  plan  of  taking  the 
specific  gravity  is  so  much  more  accurate  than  that  by  hydrometers, 
that  these  extemporaneous  or  home-made  bottles,  when  well  made, 
and  used  with  good  scales,  are  to  be  preferred  to  the  best  hydrometers, 
which  rarely  mark  with  precision  more  than  the  second  decimal,  a 

Soint  reached  without  difficulty  with  a  bottle,  even  when  the  scales 
o  not  indicate  the  fractions  of  a  grain :  unstoppered  specific  gravity 
bottles  are  still  more  readily  made. 

*  The  greatest  practical  difficnltj  in  accurately  adjusting  a  specific  gravity 
bottle,  and  in  taking  the  specific  gravity  of  liquids,  has  relation  to  the  tem- 
perature. The  proper  temperature  for  liquids  to  be  measured  by  the  specific 
gravity  bottle  is  60^  Fahrenheit's  scale,  which  at  certain  seasons  of  the 
year,  in  our  climate,  is  readily  attainable,  but  in  hot  weather  the  tempera- 
ture of  water  wUl  reach  90^  or  more ;  the  dew-point  then  rises  above  60^, 
so  that  if  the  water  be  brought  to  that  temperature  artificially  and  put  into 
the  bottle,  the  moisture  deposited  upon  the  outside  of  the  bottle  wbUe 
weighing  it  will  sensibly  increase  its  weight.  In  order  to  obviate  this  diffi- 
culty, it  is  more  convenient  to  have  tables  giving  the  variations  of  specific 
gravity  by  elevation  or  depression  of  temperature.  The  tables  of  this 
description  formerly  in  use  are  unsatisfactory  and  conflicting,  and  have  led 
Dr.  Pile  to  prepare  an  original  table,  founded  upon  many  hundred  trials  at 
all  temperatures  from  50°  to  93°.  This  he  has  kindly  furnished  me  for 
publication.  The  utility  of  this  table  in  verifying  the  accuracy  of  the 
specific  gravity  bottle  at  any  temperature  will  be  apparent. 

It  may  he  remarked  that  the  glass  bottle  itself  expands  and  contracts,  and 
experiment  has  shown  it  will  contain  about  .013  grains  more  for  every 
degree  above  60°,  and  as  much  less  below  it.  In  weighing  liquids  above 
or  below  that  temperature,  we  do  not  obtain  directly  the  true  specific  gravity, 
but  the  conjoined  result  of  the  expansion  or  contraction  of  the  water  and 
the  glass  bottle.  If  the  actual  specific  gravity  is  sought,  it  will  be  neces- 
sary to  make  the  proper  corrections  both  for  the  liquid  on  trial  and  for  the 
glass  bottle.     This  also  has  been  done  in  the  following  table.^ 

Table  of  Apparent  Specific  Oravity  of .  Water  as  observed  in  a  Glass 
Bottle  at  different  temperatures;  also  its  true  Spedjic  Oravity*  By 
W.  H.  Pile,  M.  D. 


Temp.  Fahr. 

8p.  gr.  In 
OlAM  BottlM 

True  8p.  Or. 

Temp.  Vahr. 

6p.  gr.  In 
GlAM  Bottlee. 

Time  Sp.  Or. 

60O 

1000.54 

1000.67 

690 

1000.07 

1000.08 

51 

1000.50 

1000.62 

60 

1000.00 

1000.00 

52 

1000.46 

1000.56 

61 

999.92 

999.91 

53 

1000.41 

1000.50 

62 

999.84 

999.82 

64 

1000.36 

1000.44 

63 

999.72 

999.72 

55 

1000.30 

1000.37 

64 

999.68 

999.63 

56 

1000.25 

1000.30 

65 

999.60 

999.63 

57 

1000.20 

1000.23 

66 

999.51 

999.43 

58 

1000.14 

1000.16 

67 

999.42 

999.33 

*  For  tables  ehowing  the  variation  in  8i>eciflc  gravity  of  alcohol  bj  changes  of  tem- 
peratare,  see  Booth's  **  £ncjrclop»dia  of  Chemistry,"  art.  Alcoholometry,  Tables  UU 
and  IV.  « 
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Km  p.  Tahr. 

Sp.  rr.  In 
OlAM  Bottles. 

Tni«  Sp.  Or. 

T«mp.  Fahr. 

8p.  rr.  in 
01am  Bottles. 

True  6p.  Or. 

680 

999.33 

999.23 

810 

997.79 

997.52 

69 

999.24 

999.12 

82 

997.64    • 

•  997.36 

70 

999.14 

999.01 

83 

997.49 

997.20 

71 

999.04 

998.90 

84 

997.35 

997.04 

72 

998.94 

998.78 

85 

997.20 

996.87 

73 

998.83 

998.66 

86 

996.94 

996.60 

74 

998.72 

998.53 

87 

996.78 

996.43 

75 

998.60 

998.40 

88 

996.62^ 

996.26 

76 

998.48 

998.27 

89 

996.46 

996.08 

77 

998.35 

998.13 

90 

996.29 

995.90 

78 

998.22 

997.99 

91 

996.12 

995.72 

79 

998.08 

997.84 

92 

995.96 

995.54 

80 

997.94 

997.68 

93 

995.79 

995.36 

76 


Schiff  has  proposed  a  very  simple  arrangement  for  the  determination  of 
the  specific  gravity  of  solid  and  liquid  bodies.  It  consists  merely  of  a  test 
glass  of  even  widih  gradnated  into  cnbic  centimetres  from  the  bottom  and  ^ 
resting  in  a  wooden  or  cork  foot.  It  is  used  by  ponring  a  conyenient  quan- 
tity of  any  liqnid  into  the  tube,  noting  its  height  and  weighing  the  appara- 
tus in  grammes ;  the  solid  body  is  then  introduced  in  a  coarse  powder,  the 
apparatus  weighed  again  and  the  height  of  the  liquid  noted.  The  differ- 
ence of  weight  indicates  the  weight  of  the  body,  the  difference^of  measure 
gives  in  cubic  centimetres  the  amount  of  liquid  displaced,  and  (as  one  cubic 
centimetre  of  water  weighs  one  gramme)  also  the  weight  of  distilled  water 
in  grammes  displaced  by  the  above  body ;  consequently  the  weight  of  the 
body  divided  by  the  difference  of  measure  in  cubic  centimetres  gives  the 
specific  gravity. 

To  find  the  specific  gravity  of  any  given  liquid,  this  is  introduced  into 
the  tube  previously  weighed,  the  difference  of  weight  in  grammes  after  and 
before  filling  it,  is  simply  divided  by  the  number  of  cubic  centimetres  occu- 
pied by  the  liquid,  to  furnish  the  specific  gravity. 

The  greatest  density  of  water  is  at  39°  P.,  and  as  the  specific  gravity  is 
usually  taken  at  60°  F.,  there  is  a  slight  discrepancy  in  the  weight  of  water, 
which  is  exactly  one  gramme  for  each  cubic  centimetre  at  39° ;  but  the  ex- 
pansion of  water  between  32°  and  212°  is  not  more  than  .012,  and  the  dif- 
ference of  its  weight  at  39°  and  60°  so  slight  that  for  ordinary  purposes  it 
may  be  overlooked. 

Hydrometers, — The  specific  gravity  of  liquids  may  be  most  readily 
ascertained  by  plunging  in  them  instruments  so  adjusted  as  to  mark 
their  density  by  the  depth  to  which  they  sink.  These  are  called 
hydrometers,  and  although  not  capable  of  the  same  accuracy  as  spe- 
cific gravity  bottles,  furnish  approximate  results  with  great  facility. 

The  application  of  the  hydrometer  depends  upon  the  well  ascer- 
tained law  that  a  body  floating  in  a  liquid  displaces  it  own  weight  of 
the  same,  and  its  use  dates  back  to  the  discovery  of  that  principle,  a 
period  of  about  three  hundred  years  before  the  Christian  era. 

Hydrometers  are  named  with  reference  to  the  class  of  liquids  for 
which  they  are  designed,  and  to  the  scale  upon  which  graduated.  The 
kinds  most  sold  are  called,  Baum^'s  hydrometers  or  areometers ;  they 
are  also  called  saccharometers,  when  adapted  to  the  measurement  of 
syrups ;  acidometers  to  acids ;  elaeometers  for  oils,  and  urinometers 
for  urine. 

Cartier's  hydrometer,  which  is  somewhat  used  in  France,  is  only 
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applicable  for  light  liquids ;  it  is  a  modification  of  Baum^^s  P^  Espiity 
and,  having  some  points  in  the  scale  which  correspond,  is  generally 
confounded  with  it. 

Without  intending  to  confuse  the  student  with  unnecessary  details,  I  shall 
give  in  a  few  words  the  method  of  obtaining  the  standards  on  the  respectiye 
scales,  and  the  mode  of  converting  them  into  specific  gravity  and  the  reverse 
rule,  omitting  tlfb  tables,  which  will  be  found  in  the  U.  S.  Dispensatory  and 
in  chemical  works. 

Baume  had  two  instruments,  one  for  liquids  heavier  than  water,  and  one 
for  liquids  lighter  than  water ;  the  former  called  P^se  Acide,  or  F^se  Strop, 
and  the  latter  P^e  Esprit 

The  zero  for  heavy  liquids  was  water,  and  the  point  to  which  the  instru- 
ment would  sink  in  a  solution  containing  fifteen  per  cent,  of  salt  was  marked 
15^.  The  interval  doubled  gave  30^,  the  next  45°,  and  so  on.  The  s«ro 
for  lighter  liquids,  or  pise  esprit,  was  obtained  by  immersing  the  tube  in 
water  containing  10  per  cent,  of  salt  in  solution,  and  the  point  to  which  it 
would  sink  in  pure  water  he  made  10°  ;  dividing  the  stem  into  like  intervals, 
he  obtained  20°,  30°,  &c.,  the  intermediate  degrees  by  subdivision. 

Now  it  will  be  at  once  perceived  that  the  slightest  error  made  in  obtaining 
the  first  interval  by  this  process  becomes  increased  in  every  extension,  so 
that  with  all  care  and  precaution  to  insure  accuracy,  scarcely  any  two  instru* 
ments  could  be  made  to  correspond  precisely. 

This  mode  of  graduating  hydrometers  has  long  since  been  superseded  by 
the  equally  practicable  and  more  accurate  method  of  obtaining  the  speci&s 
gravity  of  two  known  liquids  at  a  certain  fixed  temperature.  These  are 
placed  at  the  extremes  of  the  scale,  and  the  intermediate  space  is  accurately 
subdivided  into  the  requisite  number  of  degrees. 

The  liquids  ordinarily  used  for  this  purpose  are,  for  liquids  heavier  than 
water,  sulphuric  acid  and  water;  for  those  lighter  than  water,  ether  (highly 
rectified)  and  water.  The  specific  gravity  of  these  being  of  course  ascer- 
tained before  each  trial  by  a  standard  hydrometer,  or  by  the  use  of  the  1000 
grain  bottle ;  but  authorities  are  not  agreed  precisely  in  fixing  their  specific 
gravities,  so  that  even  the  most  accurate  manipulators  are  liable  to  error 
&om  this  fact,  unless  by  having  a  common  definite  rule  accuracy  is  ascer- 
tained. Another  -difficulty  in  regard  to  Baume's  hydrometers,  as  usually 
imported,  is,  that  they  are  marked  by  arbitrary  numbers,  which  have  no 
necessary  connection  with  the  specific  gravity,  and  they  can  only  be  used 
with  facility  when  access  can  be  had  to  the  tables  published  in  chemical 
works,  in  which  the  degrees  of  Baume,  with  their  corresponding  specific 
gravity  numbers,  are  represented. 

The  following  simple  formula  has  been  contrived  for  the  purpose  of  find- 
ing the  specific  gravity  of  any  liquid,  the  degree  of  Baume  being  known,  or 
the  reverse. 

jFbr  Liquids  heavier  than  Water, 

1.  To  reduce  Baum6  to  sp.  gr.  Subtract  the  degree  of  Baum^  from  145, 
and  divide  into  145 ;  the  quotient  is  the  specific  gravity. 

2.  To  reduce  specific  gravity  into  Banm^.  Divide  the  specific  gravis 
into  145,  and  subtract  from  145;  the  remainder  is  the  degpree  of  Baamd. 

For  Liquids  lighter  than  Water. 

1.  To  reduce  Baum^  to  sp.  gr.  Add  the  number  of  the  degree  to  180, 
and  divide  it  into  140 ;  the  quotient  is  the  sp.  gr. 
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2.  To  reduce  ep.  gr.  to  Baum^.  Divide  the  sp.  gr.  into  140,  and  subtract 
180  from  the  quotient ;  the  remainder  will  be  the  degree  of  Baume.  In  this 
manner,  the  tables  at  the  end  of  this  article  were  calcalated. 


The  rationale  tf  this  formula  is  more  difficult  to  understand  than  its 
application.  The  modulus  or  constant  number  here  used,  is  the  proportion 
which  the  space  of  one  degree  (or  the  bulk  which  one  degree  occupies)  bears 
to  the  space  or  bulk  of  the  whole  hydrometer  below  the  water  line. 

Or,  it  maj  be  stated  to  be  the  proportion  which  the  weight  of  water  dis- 
placed by  the  hydrometer  when  floating  in  water,  bears  to  the  weight  of  water 
equal  in  bulk  to  one  degree. 

For  example:  suppose  the  weight  of  a  hydrometer  to  be  200  grs.,  it  is 
floated  in  water  and  marks  the  water  line  (^0^  B.  in  pese  esprit,  or  0^  B.  in 
p^se  acide) ;  now  to  sink  it  one  degree  in  the  first  case,  xijf  ^^  ^^  weight 
must  be  added,  or  1.428  grs. ;  140  is  therefore  the  modulus  of  the  scale  for 
light  liquids;  in  the  other  case,  we  must  withdraw  ,  j^  of  its  weight,  or  1.38 
grs.,  to  enable  the  hydrometer  to  rise  one  degree ;  145  is  therefore  the  modu- 
lus of  the  pSse  acide:  from  this  it  will  appear  that  the  modulus  determines  the 
size  of  the  degrees.  That  here  presented  was  selected  (as  most  consistent 
with  the  practice  of  manufacturing  chemists,  and  according  with  the  tables 
published  in  the  **  United  States  Dispensatory '')  by  Henry  Pemberton,  Prac- 
tical Chemist,  of  this  city,  to  whose  able  article,  showing 
the  inconsistency  of  the  standards  in  use,  published  in  Fig.  79. 

the"  American  Journal  of  Pharmacy,''  vol.  xxiv.  p.  1,  the 
reader  is  referred. 
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The  inconvenience  of  an  arbitrary  scale,  as  that  of 
Baum^,  has  long  been  felt,  and  has  led  to  the  manu- 
facture of  the  new  style  of  hydrometer,  which  is  here 
figured;  these  have  the  scale  of  Baum^,  with  the 
actual  specific  gravity  corresponding  to  it  written  op- 
posite each  other  on  the  tube. 

This  article,  as  manufactured  by  Dr.  W.  H.  Pile, 
before  referred  to,  is  unexceptionable.  He  makes  a 
large  size  containing  two  in  a  series,  one  for  liquids 
heavier,  and  the  other  for  liquids  lighter  than  water, 
each  having  an  extensive  range,  and  also  a  small  size, 
consisting  of  two  for  light,  and  three  for  heavy  liquids. 
The  advantage  of  the  series  of  five  small  instruments 
is,  that  the  scales  having  a  much  less  range,  are  capa- 
ble of  exhibiting  more  accurately  slight  differences  in 
sp.  gr.  than  in  the  other  case.  In  the  drawing,  one 
of  the  large  instruments  is  exhibited,  considerably 
reduced  in  size ;  and  as  the  scales  with  the  two  sets 
of  figures  could  not  be  represented  in  a  single  view  of 
the  tube,  the  printer  has  appended  on  either  side  the 
figures  representing  the  degree  of  Baum^,  and  a  part 
of  those  representing  the  sp.  gr. 

Besides  these  hydrometers,  Dr.  Pile  makes  others 
for  special  applications,  and  graduated  to  suit  particu- 
lar objects ;   one  of  the  most  curious  of  these  is  the 
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Lactometer,  for  the  Dieasarement  of  milk,  -nliich,  aa  we  get  it  in  large 
cities,  ia  liable  to  adnlteration,  and  especially  to  dilution  with  water. 
{See  Lao  Vaccinum,  Part  IV.) 

Of  all  the  practical  applications  of  the  art  of  determining  speoiflo 
gravitj,  none  is  more  important  and  interesting  than  its  use  in  ascer- 
taining the  qualities  of  urine.  The  urinometer  is  the  most  delicate  of 
this  class  of  instruments ;  it  is  a  hydrometer  tube  with  a  very  small 
range,  only  going  from  1.000  to  1.060  specific  gravity ;  within  these 
limits,  all  the  Tsriations  of  urine  from  its  normal  standard  may  be 
ascertained.  So  delicate  are  these  determinations,  that  the  variations 
of  temperatnre,  important  in  all  cases,  here  require  special  attention; 
and  accordingly  many  of  thff  urinometere  are  accompanied  by  a  little 
thermometer  to  be  plunged  into  the  urine  eimultaneoualy  with  the 
tube;  sometimes  the  thermometer  is  inclosed  in  the  tube,  and  at 
others,  as  in  the  apparatus,  Fig.  80,  accompanies  it  in  a  neat  box  con- 
taining also  a  graduated  glass  for  containing  the  urine. 

The  thousand  grain  bottle,  with  proper  observance  of  the  thermo- 
meter, is,  however,  in  this  as  in  fdl  other  cases,  the  surest  test  (rf 
specific  gravity. 

Fig.  81  represents  the  orinometer  removed  from  the  box  and  floated 
in  the  vessel  accompanying  it  (in  which  the  graduation  marks  are  not 
seen).  The  graduation  of  the  urinometer  is  such,  that  each  degree 
represents  1-1000,  thus  giving  the  actual  specific  gravity  by  simply 
adding  the  number  of  degrees  on  the  scale  corresponding  with  the 
surface  of  the  liquid,  to  1000.    Thus,  supposing  the  number  cut  by 
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Fig.  8 


the  surface  of  the  fluid  to  be  SO,  as  shown  in  the  figure, 
the  specific  gravity  would  then  be  1.030,  The  avert^e 
density  of  healthy  urine  is  about  from  10'  to  26°  of  this 
scale,  at  60°  F.,  or  sp.  gr.  1.010  to  1.025.  That  of  diabetic 
— ine  ranges  from  SO"  to  60**,  or  sp.  gr.  1.030  to  1.060. 
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Some  hydrometers  for  liquids  heavier  than  water  are  manufactured 
of  small  size,  for  the  special  purpose  of  measuring  the  strength  of 
syrups.  Fig.  82  represents  one  of  these,  which  is  graduated  to 
^aum^s  scab.  It  floats  at  80^  in  a  solution  of  the  sp.  gr.  1.26;  the 
density  of  saturated  simple  syrup  when  boiling. 
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Table/or  Liquids  lighter  than  Water.     Temp.  60O  Fahr. 
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15 
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18 
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20 
21 
22 
23 
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26 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


Qpadflo 
GntTitT 

1.000 

I>«greMof 
Hjdrom. 

31 

Spedfle 
GntTltT. 

0.870 

Degrees  of 

Hydrom. 

51 

Spedflo 
Gravity. 

0.773 

0.993 

32 

0.864 

52 

0.769 

0.986 

33 

0.859 

53 

0.W5 

0.979 

34 

0.854 

54 

0.761 

0.972 

35 

0.848 

55 

0.757 

0.966 

36 

0.843 

56 

0.753 

0.959 

37 

0.838 

67 

0.749 

0.952 

38 

0.833 

58 

0.745 

0.946 

39 

0.828 

69 

0.741 

0.940 

40 

0.824 

60 

0.737 

0.933 

41 

0.819 

61 

0.733 

0.927 

42 

0.814 

62 

0.729 

0.921 

43 

0.809 

63 

0.725 

0.915 

44 

0.805 

64 

0.722 

0.909 

45 

0.800 

65 

0.718 

0.903 

46 

0.795 

66 

0.714 

0.897 

47 

0.791 

67 

0.711 

0.892 

48 

0.787 

68 

0.707 

0.886 

49 

0.782 

69 

0.704 

0.881 

50 

0.778 

70 

0.700 

0.875 

iblefor  Liq\ 
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mp.  60O  Fahr. 

Spedflo 
Gravity. 

1.007 

Degrees  of 
Hydrom. 

Speciflo 
Graritr. 

1.218 

Degrees  of 

Hydrom. 

51 

BpMlfle 
Gravity. 

1.543 

1.014 

27 

1.229 

62 

1.559 

1.021 

28 

1.239 

63 

1.576 

1.028 

29 

1.250 

64 

1.593 

1.036 

30 

1.261 

65 

1.611 

1.043 

31 

1.272 

56 

1.629 

1.051 

32 

1.283 

67 

1.648 

1.058 

33 

1.295 

68 

1.667 

1.066 

34 

1.306 

69 

1.686 

1.074 

35 

1.318 

60 

1.706 

1.082 

36 

1.330 

61 

1.726 

1.090 

37 

1.343 

62 

1.747 

1.098 

38 

1.355 

63 

1.768 

1.107 

39 

1.368 

64 

1.790 

1.115 

40 

1.381 

65 

1.813 

1.124 

41 

1.394 

66 

1.835 

1.133 

42 

1.408 

67 

1.859 

1.142 

43 

1.422 

68 

1.883 

1.151 

44 

1.436 

69 

1.908 

1.160 

45 

1.450 

70 

1.933 

1.169 

46 

1.465 

71 

1.959 

1.179 

47 

1.480 

72 

1.986 

1.188 

48 

1.495 

73 

2.014 

1.198 

49 

1.510 

74 

2.042 

1.208 

50 

1.526 
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PART  II. 

PHARMACY  PROPER  (Galenical  Phabmacy). 


CHAPTER   I. 

ON  THE  DIFFERENT  PARTS  OF  PLANTS,  THEIR  COLLECTION  AND 

DESICCATION. 

The  plant  is  conveniently  divided,  for  the  purposes  of  the  druggist, 
into  the  root,  stem,  bark,  buds,  leaves,  flowers,  fruit,  and  seed,  and 
these  different  parts  require  the  observance  of  different  rules  in  regard 
to  their  collection,  desiccation  and  preservation  for  use  in  medicine. 

Roots  of  annual  plants  should  be  dug  immediately  before  the  time  * 
of  flowering;  of  biennials,  or  perennials,  late  in  the  fall,  or  very  early 
in  the  spring.  If  the  latter,  it  should  be  immediately  after  the  first 
appearance  of  the  plant  above  the  ground.  Perennial  roots  should 
not  be  gathered  until  afler  two  or  three  years'  growth.  Rhubarb  is 
allowed  to  mature  for  four  or  five  years — asparagus  till  three  years  old. 

Fleshy,  or  succulent  roots,  require  to  be  cut  previous  to  drying,  so 
as  to  expose  a  large  surface  to  the  air ;  the  mode  in  which  they  are 
sliced,  whether  longitudinally  or  transversely,  is  of  interest  in  judg- 
ing of  certain  foreign  drugs,  such  as  colomba  root,  which  is  always 
met  with  in  transverse  slices,  gentian  in  longitudinal,  the  English 
variety  of  colchicum  cormus,  cut  transversely,  that  from  the  Continent 
entire,  &c.  The  mode  of  cutting  is  little  regarded  by  herbalists  in 
preparing  the  indigenous  roots  for  market. 

In  all  cases,  it  is  important  that  the  root,  or  other  part  of  the  plant, 
should  be  thoroughly  dried.  In  the  case  of  taraxacum,  parsley,  and 
other  succulent  roots,  it  is  necessary  to  apply  a  heat  of  about  150**  F., 
in  order  to  destroy  the  eggs  deposited  by  insects,  which,  through 
neglect  of  this  precaution,  may  occasion  the  speedy  deterioration  of 
the  root  by  worms.  For  drying  roots,  recourse  may  be  had  to  a  barrel 
open  at  both  ends,  and  having  a  network  suspended  in  it  for  holding 
the  roots,  it  is  to  be  stood  over  the  register  of  a  common  house 
furnace. 

The  smaller  and  more  fibrous  roots,  and  especially  those  containing 

essential  oils,  require  to  be  less  thoroughly  dried,  and,  as  soon  as  their 

condition  will  admit  of  it,  should  be  carefully  put  away  into  tight 

drawers,  bottles,  or  tin  cans.    The  stems  of  herbaceous  plants  should 

6  [81) 


82      OS  THE  COLLECTION  AND   DESICCATION  OF  PLANTS. 

be  gathered  after  foliation,  but  before  flowering  unless  tlie  flowers  are 
to  be  used  with  the  stem. 

Barks  of  trees  are  best  gathered  in  the  spring,  of  shrubs  in  the 
autumn,  at  which  seasons  they  can  be  most  easily  separated  from  the 
wood.  They  should  be  generally  deprived  of  their  epidermis,  and 
dried  spontaneously,  their  porous  texture  and  comparative  tenuity 
facilitating  the  process.  Wild-cherry  bark  is  often  deficient  in  quality, 
from  being  gathered  at  the  wrong  season,  and  from  the  wrong  part  o£ 
the  plant.  It  should  be  taken  from  the  root  in  the  eighth  month — 
August.  I  have  known  it  to  become  mouldy  and  lose  its  aroma  by 
being  put  away  too  damp ;  when  of  fine  quality,  it  has  a  strong  and 
characteristic  oaor.  The  bark  of  wild-cherry  is  preferred  to  be  taken 
from  the  root  of  the  tree,  and  that  of  sassafras  is  always  derived  from 
the  root,  though  in  England  the,  much  less  valuable,  wood  is  preferred. 

Leaves  should  be  gathered  when  fully  developed,  and  before  they 
have  commenced  to  wither  and  fall ;  those  of  biennial  plants,  as  wd 
solanacea  and  digitalis,  during  the  second  season.  After  the  appear- 
ance of  the  flowers,  the  leaves  begin  to  lose  their  activity,  the  joioes 
going  to  develop  the  fruit.  In  labiate  plants  the  leaves  are  more 
aromatic  as  they  approach  the  flowering  tops,  and  the  upper  ones  are 
fr^uently  gathered  with  the  tops. 

HsBBS^  in  which  term  are  included  whole  plants  and  such  parts  of 
the  same  plant  as  are  collected  and  sold  together,  should  be  gathered 
when  in  flower.  Most  plants  which  have  thick  and  branching  stalks 
or  stems^  should  be  deprived  of  these  before  being  put  up  S>t  aale, 
though  recent  experiments  in  England  seem  to  indicate  that  a  larger 
proportion  of  the  active  principle  of  belladonna  is  contained  in  the 
soft  stems  and  midribs  than  in  the  cellular  structure  of  the  lea£ 

Flowers  may  be  gathered  just  before  they  are  perfectly  developed. 
The  scent  is  less  lively,  and  the  color  paler  in  fully  expanded  fiowe^^ 
in  consequence  of  the  ovary  growing  at  the  expense  of  the  accessory 
organs.  The  French  or  red  rose  is  always  gathered  in  bud,  tbie 
astringent  principle  and  beautiful  red  color  being  then  best  developed. 
A  clear,  dry  morning;  aft»r  the  dew  is  dissipated,  is  to  be  preferred  in 
either  of  these  oases.  They  are  dried  in  the  shade,  without  artificial 
heat ;  the  floor  of  a  garret^  through  which  is  a  draft  of  drv  air,  is  well 
adapted  to  this  purpose.  Fleshy  fruits,  when  designed  for  preserva* 
tion,  are  generally  plucked  before  thejr  are  quite  ripe.  It  is  found 
that  raspberries,  strawberries,  blackberries  and  mulberries  jield  a  less 
g|lutinous  and  more  agreeable  iuice  when  not  perfectly  npe — ^^dead 
ripe  f  the  vegetable  acids  are  then  not  so  completely  converted  into 
sugar,  and  the  aroma  is  fresher  and  stronger.  The  fruit  of  persimmon 
{Diospyros,  TJ.  S.),  an  indigenous  astringenty  is  directed  to  be  collected 
before  ripening,  owing  to  its  abounding  in  tannic  acid,  whidht,  as  it 
ripens,  seems  to  be  converted  into  sugar  and  apotheme. 
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Seeds,  which  are  the  least  perishable  of  vegetable  productions, 
should  be  perfectly  ripe  when  collected;  they  require  very  little 
drying. 

The  "  United  Brethren,"  called  Shakers,  at  their  settlement  in  New 
Lebanon,  New  York,  have  extensive  and  convenient  arrangements  for 
drying  these  vegetable  materials.  Series  of  shelves  of  wire  network 
are  disposed  in  Layers  at  suitable  distances  from  each  other,  in  large 
and  well  ventilated  apartments ;  upon  these  the  herbs  are  carefully 
placed,  and  allowed  to  remain  subject  to  the  desiccating  action  of  the 
air,  circulating  below  as  well  as  above,  until  completely  dried.  They 
are  then  removed  to  capacious  bins,  of  which  many  are  arranged 
along  the  sides  of  the  room,  and  preserved  until  nearly  ready  for 
pressing— an  operation  which,  in  common  with  some  other  herbalists, 
the  Shakers  practise  upon  every  article  of  the  vegetable  Materia 
Medica  which  they  put  up  for  sale. 

Thi0  practice,  while  it  has  its  advantage^  is  liable  to  some  objec- 
tions. It  has  been  said  that,  owing  to  the  moist  condition  to  which 
the  plants  require  to  be  brought  before  pressing,  the  packages  are 
liable  to  become  mouldy  in  the  middle.  I  have  never  met  with  an 
instance  of  this  kind,  however,  and  believe  that  the  excellent  reputa- 
tion the  Shaker  herbs  have  attained  is  well  founded.  Another  objec- 
tion to  these  herbs,  of  a  very  different  character,  is,  that  they  are  not 
adapted  to  the  examination  of  the  physical  characteristics  of  the 
plants ;  a  pharmaceutical  student,  placed  in  an  establishment  where 
they  are  sold  to  the  exclusion  of  the  dried  plants  in  bulk,  enjoys  no 
opportunity  of  familiarizing  himself  with  the  physical  and  botanical 
characters  of  this  extensive  class  of  medicines ;  to  this  may  be  added 
the  difficulty  in  noticing  any  deficiency  in  quality,  any  intentional  or 
accidental  adulteration,  or  errc^r  in  labelling  the  articles. 

Very  large  quantities  of  several  of  the  American  medicinal  plants 
enter  into  our  commerce ;  spigelia  and  serpentaria  are  collected  chiefly 
in  the  southern  and  southwestern  States ;  sassafras  and  wild  cherry 
barks,  the  root  of  asarum  Canadense,  and  the  leaves  of  hyoscyamus, 
belladonna,  and  conium  (naturalized)  in  the  New  England  States  and 
in  Canada,  while  taraxacum,  eupatorium,  lobelia,  geranium,  lappa, 
inula,  dulcamara  hydrastis,  and  many  others,  are  gathered  almost  all 
over  the  country.  The  sources  of  the  vast  supplies  of  many  of  the 
leading  American  plants  which  enter  into  commerce  are  studiously 
concesued  by  the  principal  dealers,  and  the  prices  of  the  more  import- 
ant are  subject  to  consiaerable  fluctuations. 

The  business  of  collecting  and  drying  medicinal  plants  is  pursued 
in  the  vicinity  of  many  of  our  large  cities  by  herbalists,  who  realize 
a  living  from  it.  These  have  it  in  their  power,  by  taking  students  of 
medicine  and  pharmacy  with  them  on  their  excursions  into  the  woods 
and  fields,  to  extend  a  knowledge  of  medical  plants  among  a  class  to 
whom  it  cannot  fail  to  be  in  the  highest  degree  useful  and  interesting. 

There  are  few  pursuits  better  calculated  to  relieve  the  monotony  of 
a  student's  life,  or  to  impart  healthfulness  and  variety  to  the  sedentary 
Oocupationfl  of  the  apothecary,  than  a  systematic  out-door  pursuit  of 
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the  useful  and  ennobling  science  of  botany ;  and  the  pharmaceutist  or 
physician,  by  giving  it  a  practical  application  to  his  business,  may,  in 
many  instances,  combine  pecuniary  with  mental  and  physical  advan- 
tage. 

The  cultivation  of  medicinal  plants  in  the  United  States  is  mainly 
confined  to  the  beautiful  valley  in  Columbia  County,  N.  Y.,  alreadv 
referred  to;  this  district  seems  especially  adapted  to  the  purpose,  and, 
like  the  celebrated  "  Physic  Gardens"  oi  Mitcham  and  Hitchin  Hurtz, 
in  England,  furnishes  a  great  variety,  and  in  large  quantity. 

Immense  plantations  of  peppermint  for  the  production  of  the  oil 
exist  in  St.  Joseph's  County,  in  the  southern  part  of  Michigan,  and  in 
Ohio  and  Western  New  York.  These  are  estimated  to  comprise  an 
area  exceeding  3,000  acres,  and  to  yield  in  oil  of  peppermint  over 
$63,000  per  annum. 

For  an  interesting  account  of  the  "  Physic  Gardens  of  Mitcham," 
see  "  American  Journal  of  Pharmacy,"  vol.  xxiii.  p.  25 ;  for  some 
details  in  regard  to  the  N.  Lebanon  Gardens,  see  the  same  "Journal," 
vol.  xxiii.  p.  386 ;  and  for  an  account,  by  F.  Stearns,  of  the  pepper- 
mint plantations  of  Michigan,  see  "  Proceedings  of  Am.  Pharm.  Abso- 
ciation,"  1858. 

The  question  of  how  far  the  cultivation  of  plants  diminishes  or 
modifies  their  medicinal  activity,  is  at  present  an  undecided  point ; 
it  is,  however,  universally  admitted,  that  climate  and  soil  exercise  an 
important  influence  on  their  virtues,  and  the  late  edition  of  the  Aus- 
trian Pharmacopoeia  particularly  directs  that  in  the  case  of  aconite 
the  plant  grown  in  gardens  is  to  be  rejected. 

The  opinion  is  adopted  by  many  that  most  plants  are  more  fiiUy 
developed  in  the  country  in  which  they  are  indigenous,  than  in  any 
to  which  they  may  be  transplanted ;  but  that  there  are  many  excep- 
tions to  this  rule,  if  it  be  a  general  rule,  must  be  quite  apparent. 

In  the  present  state  of  our  knowledge  upon  this  subject,  we  cannot 
go  further  than  to  say  that  of  plants  indigenous  to  the  temperate 
zones,  some  flourish  equally  on  either  continent,  while  others,  owing 
to  some  want  of  congeniality  in  climate  and  soil,  will  only  develop 
their  peculiar  properties  fully  in  the  localities  to  which  they  are  indi- 
genous. 

At  the  gardens  in  New  Lebanon,  the  narcotic  herbs  indigenous  to 
Europe  are  cultivated  with  apparent  success,  and  the  extracts  prepared 
from  them  are  among  the  best  manufactured. 

The  classification  of  the  vegetable  materia  medica  best  adapted  to 
the  purposes  of  the  druggist  is  that  which  groups  the  different  parts 
of  plants  together,  as  indicated  at  the  commencement  of  this  chapter. 
This  is  the  arrangement  adopted  in  the  course  of  instruction  in  the 
Philadelphia  College  of  Pharmacy ;  without  any  claim  to  a  scientific 
basis,  it  is  convenient,  and  aflbrds  especial  advantages  to  the  student 
who  applies  himself  to  the  study  of  the  physical  peculiarities  of  the 
drugs. 

In  examining  students  with  the  special  object  of  teaching  them  to 
distinguish  difl'erent  drugs,  I  am  accustomed  to  take  up  those  most 
resembling  each  other  in  succession,  relying  chiefly  upon  the  exhibi- 
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tion  of  characteristic  specimens,  and  the  application  of  the  ready  tests 
supplied  by  the  senses.  K  every  physician,  druggist,  and  pharma- 
ceutist were  to  make  full  use  of  this  method,  there  would  be  very 
few  instances  of  mistaking  aconite  root  for  taraxacum  or  briony  for 
Colombo. 

Species  are  mixtures  of  vegetable  substances,  cut  or  bruised,  and  de- 
signed for  use  in  the  preparation  of  extemporaneous  infusions;  one  of 
the  most  elegant  of  these,  which  has  acquired  considerable  reputation 
as  a  substitute  for  many  of  the  ordinary  combinations  containing 
senna^  is  the  following : — 

Species  St.  Germain. 

Take  of  Senna,  previously  digested  in  alcohol  and  dried,    4  ounces. 

Elder  flowers 2}  ounces. 

Fennel  seeds, 

Aniseed, of  each,  10  drachms. 

Cream  of  tartar 6  drachms. 

Mix,  and  divide  into  papers  containing  five  drachms. 
Directions. — Infuse  the  contents  of  one  package  in  half  a  pint  of 
boiling  water,  strain,  and  take  at  a  dose. 

The  treatment  of  senna  with  strong  alcohol  deprives  it  of  odorous 
principles  without  materially  impairing  its  cathartic  properties. 

Oerhard^s  Tonic  Tea,. 

Take  of  Gentian  half  a  troyounce. 
Rhubarb  one  drachm. 
Ginger  two  drachms^ 
Bruise  them  thoroughly,  mix  them  and  add  bicarbonate  of  soda, 
one  drachm. 

Directions. — Infuse  in  a  pint  of  boiling  water,  and  give  a  wineglass- 
ful  3  times  a  day. 

Anthelmintic  Species. —  Worm  Tea, 

Take  of  Spigelia  half  a  troyounce. 
Manna  half  a  troyounce. 
Senna  two  drachms. 
Fennel  one  drachm. 
Contuse  the  spigelia,  and  mix  it  with  the  other  ingredients. 
Directions. — Infuse  in  a  pint  of  boiling  water,  and  give  a  child,  two 
years  old  or  upward,  half  a  teacupful,  warm,  morning,  noon,  and 
night,  before  eating. 
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CHAPTER   II. 

ON  THB  POWDERING  OF  DRUGS  AND  ON  POWDERS. 

According  to  the  plan  of  this  work,  the  first  class  of  preparations 
treated  of  is  that  of  powders. 

The  preparation  of  the  material  for  powdering,  consists  of  ffarbling 
or  sorting,  and  drying  it.  The  former  process  pertains  to  the  cmiggist^ 
and  the  latter  mainly  to  the  drug  grinaer. 

The  object  of  garbling  is  to  separate  any  impnrities  or  adulterations, 
and  any  decayed  or  deteriorated  portions  of  the  drug.  In  nearly  all 
drugs,  especially  those  of  vegetable  origin,  there  are  great  variations 
in  quality,  and  even  in  the  same  lot  there  are  frequently  very  good 
and  quite  worthless  specimens.  As  an  illustration  of  this,  dhinese 
rhubarb  may  be  instanced :  the  roots,  when  broken,  are  found  to  vary 
exceedingly  in  quality,  even  in  the  same  case ;  some  are  heavy  and 
compact  in  structure,  breaking  with  a  very  uneven  fracture,  present- 
ing a  red  and  yellow  marbled  appearance,  giving  a  gritty  impression 
between  the  teeth,  and  the  peculiar  bitter,  astringent  taste,  onaraoter- 
istic  of  the  drug,  while  other  roots  are  comparatively  light,  spongy  in 
structure,  and  almost  destitute  of  the  peculiar  color  and  taste ;  others 
which  have  the  requisite  specific  gravity  and  the  external  appearance 
of  a  good  article,  are  dark  colored  within  and  quite  inferior ;  others 
are  so  worm-eaten  as  to  be  quite  worthless.  The  custom  of  some 
druggists,  when  about  to  send  a  lot  of  rhubarb  to  the  mill,  is,  either 
to  send  it  in  the  mixed  condition  in  which  it  is  imported,  or  to  select 
from  it  the  finest  pieces  for  separate  sale,  and  for  a  sample,  and  send 
all  the  inferior  roots,  with  perhaps  only  a  small  portion  of  the  best,  to 
be  powdered. 

A  druggist  who  exhibits  the  best  roots,  selected  in  this  way,  as  a 
sample  ox  the  kind  powdered,  cannot  be  acquitted  of  a  gross  and  un- 
pardonable fraud  upon  his  customers.  If  he  sends  the  whole  case^ 
containing  good,  bad,  and  indifferent,  as  originally  imported,  he  may 
at  least  claim,  that,  though  he  has  not  improved  the  quality  of  the 
medicine  in  reducing  it  to  powder,  he  has  not  rendered  it  worse.  But^ 
with  a  view  to  furnishing  a  good  and  reliable  medicinal  agent,  without 
regard  to  price,  he  should  garble  his  rhubarb,  by  cracking  each  rooty 
rejecting  the  decayed  and  otherwise  defective  pieces,  and  preserving 
in  the  form  of  powder  only  that  which  is  of  value.  This  is  done  by 
some,  who  are  more  desirous  of  a  reputation  for  the  quality  than  for 
the  cheapness  of  their  drugs. 

Notwithstanding  the  diificulty  of  distinguishing  the  quality  of  medi- 
cines in  powder  by  their  sensible  properties,  we  have  in  the  case  of 
rhubarb,  general  indications  of  excellence  in  a  bright  yellow  color,  a 
heavy  and  compact  character  in  which  the  particles  are  not  dustlike 
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and  mobile  on  the  surface,  and  a  well-marked  and  unmixed  rhubarb 
odor.  By  a  careful  study  of  the  characteristics  of  powders,  their 
colors,  compactness  or  mobility,  and,  above  all,  their  resemblance  in 
odor  and  taste  to  good  specimens  of  the  drug,  the  physician  and  phar- 
maceutist may  reach  considerable  skill  in  judging  of  their  quality, 
and  even  in  detecting  adulterations. 

In  a  subsequent  chapter,  I  shall  have  occasion  to  refer  to  the  varia- 
ble quality  of  powdered  gum  Arabic ;  this  is  mainly  owing  to  the 
neglect  of  garbling,  or  to  the  use  of  the  rejected  portion,  after  gar- 
bling, for  reduction  to  powder.  It  is  desirable  to  have  the  whole  gum 
free  from  dusty  and  gritty  particles;  in  this  condition,  it  is  more 
elegant  and  convenient  for  chewing,  and  for  making  the  nutritive 
mucilaginous  drinks,  so  much  used  by  invalids,  and  it  commands  a 
better  price.  It  is  therefore  customary  to  sift  gum,  as  taken  from  the 
case,  and  the  inferior  kinds  of  powder  are  made  from  these  siftings^ 
which  contain  the  dust,  particles  of  sand,  and  other  impurities. 

A  good  powdered  drug  must  invariably  command  an  advance  on 
the  price  of  the  drug  in  its  crude  state,  the  loss  by  drying,  waste,  cost 
of  powdering  (from  6  to  12  cents  per  pound),  and  other  incidental  ex- 
pensesy  to  say  nothing  of  the  loss  by  garbUng,  frirnishes  a  sufficient 
answer  to  those  who  complain  of  the  high  price  of  choice  powders. 

The  chief  reason  for  the  deficiency  in  the  quality  of  medicinal 
powders,  is  found  in  the  reluctance  manifested  by  the  public,  and 
retail  apothecaries  and  physicians,  to  pay  a  liberal  price  for  them. 
Powders  are  not  unfrequently  sold  at  a  less  price  than  the  whole 
drug,  especially  when  the  article  is  costly,  and  of  variable  quality  in 
commerce.  This  is  true,  especially  of  rhubarb,  jalap,  gum  Arabic, 
and  the  spices,  which,  as  a  general  thing,  cannot  be  recommended  in 
powder  with  the  same  confidence  as  in  the  unpowdered  condition,  or 
m  the  form  of  Galenical  preparations,  prepared  from  the  whole  or 
contused  drug. 

Drying  and  Powdering, — When  a  drug  is  sent  to  be  ground  in  its 
ordinary  condition,  it  generally  requires  drying,  previously  to  being 
submitted  to  the  action  of  the  mill. 

Moist  and  tenacious  substances,  such  as  the  gum-resins,  opium, 
aloes,  squill,  jalap,  and  colocynth,  and  all  fresh  roots  and  herbs,  re- 
quire this  treatment  to  a  certain  extent,  and  the  drug-mills  are  sup- 
plied with  apartments,  or  steam  baths,  adapted  to  it.  These  are 
neated  to  a  temperature  of  about  120°  F.,  and  the  drug  is  allowed  to 
remain  in  them  as  long  as  is  deemed  necessary  to  deprive  it  entirely 
of  water. 

Some  drugs  are  injured  by  this  process ;  the  volatile  ingredient,  so 
often  the  active  principle,  suflFers  great  loss,  and  the  resulting  powder 
is  comparatively  inefficient.  Myrrh  and  assafoetida  furnish  good  illus- 
trations of  this. 

On  the  other  hand,  substances  possessed  of  no  active  volatile  in- 
gredient, but  containing  a  large  amount  of  water,  as  opium,  are 
enhanced  in  value  by  drying  and  powdering.  Some  specimens  of 
opium  diminish  in  dxying  and  powdering,  to  the  extent  of  20  per 
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cent.,  which,  if  the  process  is  properly  conducted,  increases  the  effi- 
ciency and  value  of  the  drug  in  that  proportion.  Experiments  under 
my  own  supervision  show  about  an  average  loss  of  9  per  cent,  in 
reducing  tolerably  hard  opium  to  the  pulverulent  condition.  It  is  on 
this  account,  and  from  the  fact  that  the  powder,  when  unadulterated, 
is  more  nearly  uniform  in  its  composition  than  the  drug  in  mass,  that 
the  **  U.  S.  Pharmacopoeia"  directs  the  use  of  powdered  opium  in  maJdng 
all  the  Galenical  preparations  of  that  drug. 

Elecampane  root  is  said  to  lose  seven-eighths  of  its  weight  in  dry- 
ing; stramonium  leaves,  nine-tenths;  hyoscyamus  and  belladonna 
leaves,  nearly  as  much  If  these  plants  lose  nothing  but  moisture  in 
the  process,  and  retain  all  their  active  medicinal  properties  unimpaired, 
it  is  obvious  that  they  are  seven  or  eight  times  stronger  when  in 
powder,  or  in  a  dry  condition,  than  when  recent.  It  is,  moreover,  a 
generally  received  opinion  that  vegetables  yield  their  virtues  by  in- 
fusion more  readily  when  dried  than  when  they  are  fresh. 

Oily  drugs,  such  as  flaxseed  and  mustard  seed  offer  the  greatest 
obstacles  to  the  usual  methods  of  grinding,  and  millers  who  are  skil- 
ful adapt  their  processes  to  prevent  the  direct  pressure  of  the  grind- 
ing surface,  and  the  consequent  rise  of  temperature,  calculated  to 
"raise"  the  oil;  they  adopt  a  cutting  rather  than  a  triturating  action, 
using  a  pair  of  horizontal  mill-stones,  sharp  and  "  dressed,"  for  the 
special  purpose,  and  not  allowed  to  come  in  contact  in  the  course  of 
their  revolutions.  In  this  way  flaxseed  meal  may  be  produced  which 
contains  the  oil  without  appearing  greasy,  and  from  which  the  hull 
and  chaff  have  been  sifted. 

K  the  attempt  is  made  to  reduce  these  oily  seeds  in  a  mortar,  the 
object  will  be  retarded,  if  not  frustrated,  by  the  pressing-out  of  the 
oil  before  the  requisite  disintegration  of  the  structure. 

A  difficulty,  liable  to  occur  in  powdering  drugs  at  the  mills,  is  due 
to  the  accidental  admixture  of  foreign  substances  with  them.  The 
extensive  grinding  surface  employed  becomes  so  completely  covered 
with  the  fine  powder,  that  it  is  cleaned  with  great  difficulty ;  so  that 
the  next  substance  introduced  becomes  contaminated  with  ity  some- 
times to  its  great  disadvantage.  I  have  repeatedly  observed  this  in 
the  cases  of  certain  articles  of  delicate  flavor,  as  orns  root  and  vanilla. 

The  plan  of  dusting  powders,  which  insures  their  extreme  fineness, 
and  the  separation  of  any  earthy  impurity,  has  gained  in  favor  of 
recent  time.  The  apparatus  now  used  is  constructed  so  that  the 
powdered  drug,  when  it  has  passed  between  the  grinding  surfaces,  is 
thrown  by  a  draught,  created  by  the  revolving  stones,  to  a  height  of 
about  five  feet,  and  is  then  allowed  to  settle  upon  the  adjacent  parts^ 
from  which,  after  it  has  collected  in  sufficient  quantity,  it  is  removed. 

It  will  be  appropriate,  in  this  place,  to  give  some  observations  upon 
powdering,  as  practised,  on  a  small  scale,  in  the  shop  and  laboratory. 
This  is  accomplished  by  means  of  mortars,  suited  to  the  different 
processes  of  contusion  and  trituration,  and  by  mills. 

Mortars  for  contusion  are  usually  made  of  iron,  brass,  or  bell-metal, 
of  the  shape  shown  in  Fig.  83.  Contusion  is  employed  for  powdering 
and  bruising  ligneous  substances  generally,  being  adapted  to  break- 
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ing  apart  their  fibres,  and,  by  the  violent  attrition  of  the  coarser  par- 
ticles with  each  other,  reducing  the  whole  to  a  more  or  less  fine 
powder. 

Care  must  be  taken  to  avoid  treating  any  corrosive  substance  in  the 
iron  mortar,  thus  allowing  it  to  become  rusty ;  or,  if  this  should 'occur, 
it  should  be  carefully  washed  out  with  diluted  muriatic  acid,  and 
scoured  with  clean  sand,  to  fit  it  for  use.  Any  adhering  material 
should  be  cleaned  away  immediately  after  the  mortar  is  out  of  use, 
as  it  is  then  more  easily  re- 
moved than  if  allowed  to  remain  Kg.  83. 
and  harden.  The  mortar  is 
thus  always  ready  for  use. 

In  powdering  substances  by 
contusion  too  large  a  quantity 
should  not  be  introduced  into 
the  mortar  at  one  time ;  if  the 
mortar  is  small,  sufficient  to 
cover  the  bottom  for  the  depth 
of  an  inch  or  two ;  the  flattened 
extremity  of  the  pestle  is  then 
to  be  brought  into  direct  and 
violent  contact  with  it,  each  suc- 
cessive stroke  being  aimed  at 
the  same  spot  in  the  centre  of 
the  circle  formed  by  the  sides 
and  bottom  of  the  mortar. 
Many  substances  are  too  stimu- 
lating or  otherwise  injurious  to 
allow  of  their  being  advantage- 
ously powdered  in  a  mortar, 
and  the  practice  of  employing 
apprentices  in  this  way  is  more  honored  in  the  breach  than  in  the 
performance.  In  cases  of  necessity  a  cover  of  leather  secured  around 
the  rim  of  the  mortar  and  tied  to  the  pestle  at  such  a  point  as  to  allow 
of  its  free  movement  in  the  process  of  contusion  is  a  wise  precaution. 
When  part  of  the  contents  under  treatment  assumes  the  condition  of 
a  fine  powder,  which  is  exhibited  by  the  air  becoming  charged  with 
the  dust,  it  is  well  to  sift  it,  and  thus  separate  the  fine  from  the  coarser 
particles,  these  last  being  returned  to  the  mortar,  and  further  contused 
^ntil  a  second  sifting  becomes  necessary,  and  so  on  till  it  is  finished. 
A  snuill  portion  of  the  drug  is  usually  left  in  powdering,  which  it 
seems  impossible  to  reduce  sufficiently ;  this  is  part  of  the  ligneous 
portion,  which  is  frequently  inert ;  the  drug-grinder  who  obtains  a 
considerable  quantity  of  this  gruff,  as  it  is  called,  usually  retains  it 
for  admixture  with  the  next  lot  of  the  same  drug  he  is  called  upon 
to  grind,  in  this  way  reducing  somewhat  the  loss  upon  it :  he  is  usually 
allowed  a  small  percentage  for  this  necessary  deficiency  in  the  pow- 
dered product. 

The  mortar  and  pestle  adapted  for  trituration  are  shown  in  Fig.  84. 
Such  a  mortar  requires  to  be  more  carefully  handled  than  one  for 
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oontusion.  It  ia  adapted  to  the  reduction  of  Balioe  aabfltanoas  and 
chemicals  generally  to  powder,  by  the  friction  of  their  particlea  with 
each  other,  between  the  hard  and  rough  surfaces  of  the  mortar  and 
pestle.  The  ware  being  brittle,  should  not  be  subjected  to  blows  with 
the  peetle;  it  should  be  oarefuUy  wiped  out  and  laid  away,  after  osiii^ 
BO  aa  to  be  dry  and  clean  whenever  needed. 

The  mode  of  manipulating  with  the  wedgewood  mortar  and  pestle^ 
after  placing  in  it  the  material  to  be  groand  to  powder,  is  to  gracn 
the  pestle  firmly  with  the  right  hand,  holding  the  mortar  with  the  left 
if  necessary,  and  gradully  to  traverse  the  mortar  with  the  pestle  &om 
the  centre  outwards,  rea<^ing  the  circumference  gradually,  by  a  series 
of  rotary  motions;  and  then,  by  reversing  the  direction  of  these 
motions,  to  bring  the  pestle  again  to  the  centre;  in  this  way  all  parta 
are  brought  fully  and  equally  under  tbe  action  of  the  pestle.  When 
the  contents  of  the  mortar  become  caked,  and  cease  to  fall  towards 
the  centre,  when  agitated,  which  often  happens  as  the  powder  be- 
comes very  fine,  a  spatula  should  be  occasionally  run  around  the  aides 
and  bottom,  to  loosen  and  mix  together  the  different  portions. 

Fig.  84. 


A  loose  and  careless  way  of  triturating  substances  is  productive  of 
no  saving  of  labor;  the  conditions  most  Sivorable  to  pulverization  by 
trituration  are  a  constant,  uniform,  and  hard  grinding  motion  com- 
municated to  the  pestle,  the  layer  of  powder  intervening  between  it 
and  the  mortar  bemg  thin,  and  the  mortar  so  shaped  as  to  present  all 
parts  of  it  equally  to  the  action  of  the  pestle. 

Many  substances  can  neither  be  reduced  to  powder  by  the  process 
of  contusion  nor  by  that  of  trituration ;  of  these,  nutmeg  may  be  in- 
stanced as  one  which  is  most  conveniently  grated,  or  scraped  oft'  with 
the  blade  of  a  knife ;  vanilla  is  another  instance,  this  may  be  cut  into 
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abort  pieces  with  shears  and  afterwards  triturated  with  a  third  pub- 
stance;  if  redaced  with  a  view  to  infusion  or  displacement  with  alofehol, 
sand  may  be  conveniently  employed ;  if  water  is  to  be  need,  or  if  it 
is  to  be  dispensed  in  a  dry  condition,  hard  lumps  of  sugar  may  be 
odvaotageously  substituted.    Many  oily  substances,  such  as  nutmeg 


and  cardamoms  and  other  aromatic  seeds,  can  be  made  into  convenient 
powders  with  dry  and  ligneous  substances,  although  themselves  un- 
Buited  to  this  form  of  preparation.  Orange-peel,  Blippcry  elm,  meze- 
reon  bark,  liquorice  root,  are  best  comminuted  by  cutting  them  with 
a  pair  of  shears,  or  a  knife  fastened  on  a  lever,  such  as  tobacconists 
use  for  cuttiuK  tobacco  into  plugs,  and  then  drying  them  and  intro- 
ducing them  mto  a  suitable  mill.  The  mode  of  cutting  a  piece  of 
liquorice  root  into  convenient  pieces  for  chewing,  is  shown  in  the 
drawing. 

Quassia,  guaiacam,  logwood,  and  red  sanndere  are  chipped  by  ma- 
chinery, the  two  latter  for  use  in  the  arts. 

Camphor  is  easily  reduced  to  powder  by  adding  to  it  a  small  portion 
of  some  liquid  in  which  it  is  soluble,  as.  for  instance,  alcohol,  and  tri- 
turating to  dryness ;  the  proportion  of  alcohol  proper  to  be  added  to 
camphor  for  this  purpose  is  about  one  minim  to  three  grains.  As 
camphor  thus  prepared  will  not  retain  its  impalpable  condition  alone, 
it  is  desirable  to  incorporate  with  it  immediately,  any  dry  powder 
with  which  it  is  designed  to  be  mixed,  as,  for  instance,  precipitated 
carbonate  of  lime,  where  it  is  to  bo  used  as  a  dentifrice. 

The  following  process  by  my  friend  11.  F.  Fish,  of  Waterbury,  Ct., 
is  adapted  to  furnish  a  permanent  powder  of  camphor;  To  16  ounces 
of  camphor  add  two  pints  of  alcohol  (sp.  gr.  .818),  In  a  porcelain 
mortar  triturate  one  drachm  of  magnesia  with  as  much  water  as  will 
enable  the  mixture  to  blend  freely  with  8  pints  of  water,  with  which 
it  is  then  to  be  thoroughly  mixed  in  a  suitable  wide-mouthed  bottle. 
The  alcoholic  solution  of  camphor  is  now  to  be  poured  into  this  in  a 
thin,  slow  stream,  constantly  stirring  the  fast- thickening  mixture.  A 
dense,  white,  curdy  "  separate"  ensues,  which  gradually  condenses,  and 
risia  to  the  top  of  the  liquid.     When  collected  on  a  filter,  and  cut 
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yrith  a  spatula,  this  parts  readily  witli  its  moisture,  arU  should  oot  be 
ptea^d,  or  too  thoroughly  dried  before  being  transferred  to  bottles, 
excluded  from  the  light  The  proportion  of  magnesia  is  only  one 
grain  in  128,  and  constitutes  no  objection  to  its  use  for  most  pur- 
poses. 

Some  gum  resins,  such  as  assafcetida,  are  too  tough  to  be  reduced 
to  powder,  unless  previously  heated,  whitih,  as  before  stated,  drives 
off  a  portion  of  their  active  principles,  while  those  which  appear  pul- 
verizable,  cake  together,  at  the  temperature  produced  by  the  friction 
of  the  grinding  surfaces.  These  should  be  powdered  in  very  cold 
■weather,  when  they  will  suffer  no  loss  of  their  volatile  principles,  and 
if  carefully  sifted,  will  retain  the  pulverulent  condition.  During  the 
warm  season  the  powder  is  liable  to  cake  somewhat,  but  yields  to  the 
pressure  of  the  pestle. 

The  powders  of  these  gum-resins,  as  met  with  in  commerce,  are 
often  nearly  worthless,  but  prepared  as  above,  even  powdered  assafce- 
tida answers  an  excellent  purpose,  and  with  the  exception  of  its  in- 
creased tendency  to  deteriorate  fixim  the  greater  extent  of  surface 
exposed  to  the  action  of  the  atmosphere,  might  claim  a  place  amonff 
the  approved  preparations.  All  these  powders  should  be  kept  in  welt 
stopped  glass  bottles. 

Pig.  88. 


Bo^ar^  dnif  mllL 


Fig,  86  represents  a  convenient  mill  for  the  use  of  droggiata  and 
pharmaceutists,  manufactured  by  Boyer  &  Bro.,  of  Philadelphia. 
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'  It  is  an  improvement  on  Swift's  drug  mill,  figured  in  the  previous 
editions  of  this  work,  in  the  more  ready  application  of  the  power,  by 
means  of  an  arrangement  of  cogs,  which  gives  greater  speed  to  the 
revolving  grinding  surface,  a  point  insisted  upon  by  millers  as  of  great 
importance  in  securing  fine  comminution.  The  grinding  sur&ce^ 
which  are  of  cast  iron,  toothed,  are  approximated  or  separated  with 
great  facility,  in  this  mill,  so  as  to  regulate  the  coarseness  or  fineness 
of  the  powders.  This  mill  is  made  of  different  sizes,  and  sold  with  or 
without  the  wooden  frame,  shown  in  the  figure,  so  that  the  detached 
mill  may  be  screwed  on  to  a  working  counter  or  other  firm  support, 
suited  to  the  convenience  of  the  purchaser.  The  larger  sizes  are 
adapted  to  steam  or  horse  power,  and  are  much  used  for  grinding  com 
and  other  uses  connected  with  agricultural  pursuits. 

Numerous  spice  and  coffee  mills,  sold  by  dealers  in  household 
and  agricultural  impleAents,  will  be  found  to  serve  useful  purposes 
in  the  pharmaceutical  store,  and  will  often  prevent  a  resort  to  con- 
tusion in  the  iron  mortar,  a  noisy  and  laborious  method  of  commi- 
nuting drugs,  now  much  less  used  than  formerly.  Before  introducing 
tough  and  pliable  substances,  such  as  squill  and  gentian,  into  the  mill, 
they  shoula  be  well  dried ;  the  larger  roots  and  barks  require  to  be 
first  broken  with  a  hatchet,  or  suitable  knife,  before  grinding,  and 
some  will  need  to  be  first  passed  through  the  mill  set  for  the  coarse 
powder,  and  then,  the  mill  being  regulated,  they  can  be  reduced  to 
the  required  condition,  by  repeatedly  passing  them  through  it.  The 
season  of  the  year  for  powdering,  is  not  a  matter  of  indifference,  and 
it  is  believed  that  few  drugs  would  prove  intractable  in  the  frosty 
weather  of  winter.  So  constant  is  the  demand  for  powders  of  the 
various  degrees  of  fineness  adapted  to  treating  the  several  preparations, 
that  it  would  prove  a  useful  precaution  for  the  pharmaceutist  to 
appropriate  a  few  days,  during  the  winter,  to  preparing  them  for  the 
year,  each  being  passed  through  the  appropriate  sieve,  and  put  away 
in  a  tin  box,  properly  labelled,  till  required  for  use. 

Muriate  of  ammonia,  and  carbonate  and  nitrate  of  potassa,  and  other 
saline  substances,  are  conveniently  reduced  by  the  process  of  granu- 
lation, which  consists  in  dissolving  the  salt  in  water,  and  evaporating 
to  dryness,  constantly  stirring.  The  process  is  only  applicable  to  a 
few  articles  which  are  freely  soluble,  and  not  readily  decomposed  or 
volatilized  by  heat ;  the  granulated  powders  thus  produced  are  gene- 
rally quite  different  from  powders  made  by  mechanical  means;  they  may 
be  gritty,  from  being  composed  of  small  crystals ;  or  in  the  case  of 
deliquescent  salts  they  have  a  globular  form,  from  the  heat  being 
continued  till  most  if  not  all  the  water  of  crystallization  is  expelled. 

Many  of  the  insoluble  powders  are  obtained  by  precipitation;  as, 
for  example,  precipitated  sulphur,  prepared  by  dropping  muriatic  acid 
into  a  solution  of  bisulphide  of  calcium  and  hyposulphite  of  lime ; 
the  calcium  and  chlorine  present,  uniting  with  the  acid,  form  chloride 
of  calcium  and  water,  the  former  being  extremely  soluble;  the  sul- 
phur, which  is  insoluble,  is  thus  precipitated  as  a  fine  powder. 

On  the  same  principle,  the  precipitated  carbonate  of  lime  is  prepared 
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by  adding  a  solution  of  carbonate  of  soda  to  a  solution  of  cbloride  o£ 
calcium.  As  a  result  of  the  reaction,  the  insoluble  carbonate  of  lime 
is  produced  and  is  thrown  down  in  the  form  of  a  powder. 

It  is  worthy  of  remark,  in  regard  to  these  powders  generally,  that 
they  are  composed  of  very  small  crystals.  Their  fineness  is  dependent 
upon  the  temperature  and  degree  of  concentration  of  the  liquios  when 
mixed.  When  the  solutions  are  hot  and  concentrated,  the  reaction 
takes  place  suddenly,  and  the  powder  is  very  fine ;  when  they  are  cold 
and  more  dilute,  the  precipitate  is  gradually  deposited,  and  more  per- 
fectly assumes  the  crystalline  form ;  or  if  the  precipitate  is  not  entirely 
insoluble,  it  is  deposited  in  crystals  irom  the  not  solution  on  cooling. 

Tartar  emetic  is  obtained  in  a  very  fine  powder,  suitable  for  pre- 
paring the  ointment,  by  dissolving  it  in  water,  so  as  to  form  a  strong 
solution,  and  then  adaing  alcohol  to  this.  ^The  strong  affinity  of 
water  for  alcohol  causes  them  to  unite,  and  the  tartar  emetic  l)eing 
less  soluble  in  the  alcoholic  liquid  is  thrown  down  in  an  impalpable 
powder. 

In  a  similar  manner,  a  pure  powder  of  protosulphate  of  iron  may 
be  obtained,  if  its  filterea  solution,  acidulated  with  sulphuric  acid, 
is  added  to  strong  alcohol ;  the  sulphate  of  peroxide  of  iron  remains 
in  solution,  while  the  protosulphate  is  precipitated  in  the  form  of  a 
crystalline  Ught  greenish  powder,  which  should  be  rapidly  dried  in  a 
current  of  air,  and  is  then  less  prone  to  oxidation  thin  the  ordinary 
crystallized  salt 

Si/ling, — ^The  fineness  of  powders  is  usually  regulated  by  the  use 
of  sieves  which  will  separate  particles  of  different  degrees  of  division ; 
the  finest  bolting  cloth  will  only  pass  those  which  are  almost  impal* 
pable,  while  coarser  sieves  are  adapted  to  the  preparation  of  powders 
adapted  to  percolation.  In  all  cases  when  the  powder  is  to  be  used 
in  aivided  portions,  care  should  be  taken  to  mix  the  difierent  siftings 
thoroughly  together,  as  the  more  ligneous  and  least  active  portions 
usually  resist  the  operation  of  the  pestle  longest  and  are  in  the  last 
siftings. 

The  usual  kind  of  sieve  is  made  in  the  icfrm.  of  a  drum,  and  is 
designated  according  to  the  number  of  wires  or  meshes  to  the  linear 
inch ;  Nos.  20  and  40,  which  are  adapted  to  coarse  powders  to  be  used 
for  percolation  in  the  preparations  of  certain  tinctures  and  fluid 
extracts,  have  20  and  40  meshes  respectively  to  the  linear  inch,  while 
No.  60  or  80  gauze,  or  bolting  cloth,  which  separates  all  but  the  very 
finest  particles,  are  used  in  preparing  powders  adapted  to  internal  use. 
In  the  ''  United  States  Pharmacopoeia,"  the  terms  verv  fine,  fine,  mode- 
rately fine,  moderately  coarse,  and  coarse  are  used ; — toe  powder  passed 
through  a  sieve  of  eighty  or  more  meshes  to  the  linear  inch  being  de- 
signated as  very  fine;  through  one  of  sixty  meshes,  ^n«;  through  one 
of  fifty  meshes,  moderately  fine ;  through  one  of  forty  meshes^  mode* 
raUly  coarse;  and  through  one  of  twenty  meshes,  coarse. 

An  inclosed  cylinder  or  many-sided  figure  is  the  best  form  for  a 
sieve ;  by  rotating  it  on  its  axis  its  contents  are  thrown  constantly 
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apoQ  a  fresh  portion  of  the  gauze,  and  thiiB  subjected  to  the  most 
favorable  coaditioDs  for  the  separation  of  their  fine  particles. 

Fig.  87  Tepreaents  a  sifting  machine,  patented  by  Samuel  Harris,  of 
Springfield,  Mass.,  which  ia  well  adapted  to  &oilitate  the  process.  It 
oonsista  of  a  wooden  box,  with  a  flange,  upon  whioh  an  oblong  sieve 
is  made  to  more  by  a  wheel  and  crank,  the  constructioo  of  which  ia 
shown  in  the  drawing ;  by  closing  the  Hd  the  dost  is  prevented  &om 
rising  in  the  air,  and  one  of  the  moat  oommon  causes  of  waste  and 
annoyance  is  thus  obviated.  The  sieve  is  movable,  bo  as  to  be  emptied 
wi^ont  inoonvenience,  and  by  having  sieves  of  different  degrees  of 
flneneas,  it  will  be  obvious  that  the  apparatus  may  be  adapted  to  all 
the  purpoeee  of  the  pharmaceutist.  The  sizes  of  this  apparatus  are 
■o  varied  as  to  suit  numerous  pnrposes,  not  only  in  pharmacy,  but  in 
the  airts  and  in  agriculture. 

PfB.87. 


The  operation  of  sifting  may  also  be  varied  according  to  the  degree 
of  fineness  required  m  the  powder.  To  paaa  the  finest  particles  only 
the  sieve  should  be  gently  agitated,  the  powder  being  laia  lightly  upon 
it,  and  the  operation  being  suspended  as  soon  as  it  has  ceased  to  pass 
through  readily ;  the  plan  of  rubbing  the  powder  over  the  sieve  with 
the  hand,  thus  using  more  or  less  pressure  to  force  it  through  the 
meshes,  may  be  pursued  when  the  fineness  of  the  powder  ia  not  so 
mu<;h  desired  as  the  rapidity  of  the  process. 

The  diificulty  constantly  met  with  by  pharmaceutists  of  fine  powders 
becoming  caked  into  soft  masses,  is  conveniently  remedied  by  the  use 
of  the  little  instrument  called  Blood's  patent  flour  sifter,  which  is  con- 
structed with  a  curved  wire  gauze  bottom,  over  which  a  rounded 
wooden  bar  moves  by  means  of  a  lever,  which  also  serves  as  a  handle 
to  the  apparatus.  It  is  constructed  for  household  purposes,  but  could 
hardly  be  better  adapted  for  resifting  fine  powders,  or  for  mixing 
powders,  as  frequentlv  required  by  pharmaceutists ;  it  is  procurable 
at  small  expense,  of  like  stores  for  the  sale  of  household  articles. 
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Powders. 

Powders,  as  a  class  of  remedies,  possess  the  advantage,  when  skil- 
ftillv  prepared,  of  uniting  all  the  proximate  principles  of  the  plants 
in  their  natural  condition,  and  may  be  administered  without  the  inter- 
vention of  any  menstruum.  They  may  be  used  in  bulk,  taken  into 
the  mouth  with  water  or  some  viscid  liquid ;  or  may  be  made  into 
pills ;  or  suspended  in  liquids  in  the  form  of  mixtures.  (See  Part  Y^ 
Extemporaneous  Pharmacy) 

The  disadvantages  attendant  upon  their  use,  are  these:  they  are 
frequently  too  bulky  for  convenience,  the  dose  being  so  large  as  to  be 
repulsive  to  the  patient,  vegetable  powders  generally  containing  a  con- 
siderable proportion  of  inert  ligneous  matter;  many  of  them  are  liable 
to  undergo  an  unfavorable  change  by  exposure  to  the  influence  of  the 
atmosphere,  especially  when  it  is  charged  with  moisture,  and  they  are 
liable  to  be  injured  by  light  Vegetable  powders  are  also  subject  to 
adulteration,  the  detection  of  which  is  diflScult. 

Except  in  the  few  cases,  such  as  opium  and  cinchona  bark,  where 
we  m^y  isolate  the  active  principle,  and  ascertain  the  proportion  con- 
tained in  a  given  sample,  it  is  difficult  to  judge  with  certainty  of  the 
quality  of  a  powdered  drug;  the  best  safeguard  of  the  physician 
against  fraud  or  the  effects  of  carelessness,  where  the  vegetable  pow* 
ders  are  concerned,  is  to  buv  them  of  careful  and  conscientious  orug- 
gists,  who  either  powder  them,  or  exercise  a  strict  supervision  over 
the  process  as  conducted  by  the  drug-grinder. 

The  fineness  of  powders  affects  their  color,  as  is  manifest  in  the  case 
of  white  saline  substances,  which  become  whiter  by  long  trituration. 

There  is  no  separate  class  of  simple  powders  in  the  "  Pharmacopoeia ;" 
they  are  understood  to  be  included  in  the  Materia  Medica  list  The 
compound  powders  which  are  officinal,  are  included  in  this  work  under 
the  general  head  of  extemporaneous  powders  and  pills,  and  designated 
by  U.  S.  P.  A  table  of  them  will,  however,  be  useful  to  the  student 
in  this  connection. 

Puheres,  U,  S.  P. 


Namk. 


PaMB  Aromatioas  .... 


(I 


Aloes  et  Ganell»    • 
(Uiera  Picra) 

Ipecacaanhn  Com  p. 
(Dover's  Powder) 


II 


{ 

{ 

Jalapn  compoeitas     .     \ 


Rhei  compositas   .    . 


I 


Proportions. 


CiDDamon 
Ginger 
Cardamoms 
Nutmeg 
Aloes 
Canella 
P.  Ipecac 
P.  Opinm 
Snlph.  Potass 
P.  Jalap 
Bitart.  Potass 
P.  Rhei 
Magnesia 
Qiuger 


2  p. 
2p. 
Ip. 
Ip. 

4  p.  ) 

Ip.  / 

Ip.  ) 

Ip.  [ 

8  p.  j 

Ip.  ) 

2  p.  i 

2  p.  ) 

6  p.  [ 

Ip.  J 


Med.  Prop. 


CarminatiTe 

Stomachio 
Laxative 

Sedative 
Diapboretio 

Cathartio 

Cathartic 
Antacid 


DOM. 


20  grains. 
10  grains. 
20  grains. 
1  drachm. 
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The  necessary  practical  bints  in  regard  to  the  mode  of  preparing 
and  dispensing  these,  are  given  under  the  appropriate  head  in  the 
chapter  on  DUpensing, 

"LactinatecT  Pounders. 

In  order  to  render  soft  or  semifluid  preparations,  especially  oleo- 
resins,  suitable  for  use  in  the  form  of  powder,  they  are  variously 
combined  with  dry  and  bulkv  substances,  such  as  magnesia,  sugar, 
and,  preferably,  lactin  (sugar  of  milk).  The  hardness  of  lactin,  and  its 
comparative  insolubility  and  inertness,  adapt  it  to  the  very  thorough 
division  and  dilution  of  substances  triturated  with  it.  Some  phar- 
maceutists of  the  ''Eclectic"  school,  have  adopted  the  form  of  pow- 
ders for  their  so-called  "  concentrated  remedies,"  which  are  prepared 
by  an  alcoholic  menstruum  from  the  drug,  evaporated  to  an  oleo-resin- 
oas  consistence,  and  then  incorporated  with  a  dry  and  bulky  powder, 
perhaps,  in  most  instances,  lactin.  The  advantages  claimed  for  this 
method  are  that,  while  it  converts  inconvenient  fluid  or  semifluid  pre- 
parations into  the  elegible  form  of  powders,  it  has  little  or  no  effect 
upon  their  composition  or  properties,  except  to  increase  their  aotivitv, 
by  dividing  ana  diffusing  them  in  the  stomach,  at  the  same  time  di- 
minishing their  direct  local  effect  upon  that  organ.  These  laotinated 
powders  are,  moreover,  freely  miscible  with  water,  and  much  more 
easily  dispensed  than  the  isolated  remedies,  frx>m  which  prepared. 
They  should  be  kept  in  dry  and  well  secured  vials,  and  this  form  of 
preparation  should  be  limited  to  articles  not  deliquescent  in  their 
nature,  and  such  as  are  soluble  in  an  alcoholic  or  ethereal  menstruum, 
BO  that  they  may  be  readily  incorporated  with  the  lactin,  without  dis- 
solving it,  and  that  the  menstruum  may  rapidly  evaporate  without 
too  much  heat 

These  lactinated  preparations  are  made  by  incorporating  with  the 
concentrated  remedy,  one,  two,  five,  or  ten  parts  of  the  dry  powder,  and 
the  degree  of  this  dilution  should  be  invariably  stated  in  the  label, 
together  with  the  dose.  With  this  precaution,  they  may  serve  a  use- 
ful purpose  in  practice. 


CHAPTER    III. 

ON  SOLUTION  AND  FILTRATION. 

There  are  two  objects  in  view  in  this  process,  and  the  principal 
feature  in  the  classification  of  solutions  is  founded  on  this  fact. 

The  simplest  kind  is  that  in  which,  by  the  use  of  an  appropriate 
liquid,  we  overcome  the  attraction  of  aggregation  in  a  solid  body, 
rendering  its  particles  invisible  and  more  susceptible  to  chemical 
action,  and  more  readily  assimilated  when  taken  into  the  stomach. 
The  liquid  used  for  this  purpose  is  called  a  solvent,  and  water,  the 
great  neutral  solvent,  is  most  used  in  preparing  them,  though  alcohol 
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ether,  chloroform;  and  fixed  oils  are  also  more  or  less  employed  as 
pharmaceutical  solvents. 

Such  solutions  are  designated  simple  solutions  when  the  dissolved 
body  may  be  recovered  without  having  undergone  any  chemical 
change,  on  the  evaporation  of  the  solvent,  or  its  removal  in  some 
other  way.  When  the  solution  of  a  body  is  attended  with  some 
chemical  alteration,  either  composition  or  decomposition^  the  term 
complex  or  chemical  solution  may  be  applied  to  it. 

It  is  but  rarely  the  case  that  the  simple  solvents  above  named  pro- 
duce decomposition  in  dissolving  a  body;  the  solvents  for  effecting 
chemical  solution  are  mostly  acid  or  alkaline  liquids. 

A  large  number  of  the  solutions  used  in  medicine  are  effected  by 
inducing  chemical  changes  among  the  ingredients  introduced  into 
them,  sometimes  yielding  soluble  compounds  where  one  or  more  ol 
the  original  ingredients  were  insoluble.  Such  processes  are  frequently 
accompanied  by  the  generation  of  heat,  and  the  change  of  color  and 
odor,  the  latter  by  the  neutralization  of  volatile  acids  or  bases. 
Effervescence  is  always  produced  when  by  the  action  of  an  acid  or 
an  acid  salt,  carbonic  or  another  of  the  few  gaseous  and  sparingly 
soluble  acids  is  set  &ee ;  in  this  case  there  is  usually  no  change  dl 
temperature  observed,  as  the  heat  produced  by  the  chemical  reaction 
is  rendered  latent  by  the  gas.  In  the  preparation  of  solution  of  citrate 
of  magnesia  from  citric  acid  and  calcined  magnesia,  the  mixture  be- 
comes hot,  while,  if  the  carbonate  of  magnesia  is  used,  the  solution 
remains  cold,  and  the  same  phenomena  are  observed  on  the  neutrali- 
zation of  other  acids  by  bases  and  their  corresponding  carbonates. 

When  we  speak  in  general  terms  of  the  solubility  of  any  solid 
substance,  we  have  reference  to  its  relation  to  water,  the  term  being 
an  approximate  one.  Very  few  substances  exist  in  nature  wholly  in- 
soluble ;  and  as  there  is  no  line  between  the  least  soluble,  and  those 
which  are  freely  dissolved  under  ordinary  circumstances,  the  term  is 
not  adapted  to  use  where  accuracy  or  precision  of  language  is  required. 

Solution  is  accomplished  by  bringing  the  material  under  treatment 
into  contact  with  the  solvent  under  favorable  circumstances;  these 
relate,  1st,  to  temperature ;  2d,  to  the  state  of  aggregation  of  the  solid; 
Sd,  to  its  position  in  relation  to  the  solvent. 

Hot  liquids  dissolve  substances  with  greater  facility  than  do  cold; 
with  exceptions,  among  which  are  lime,  its  citrate  and  acetate,  and 
chloride  of  sodium.  Though  heat  favors  solution,  there  are  no  sub- 
stances wholly  insoluble  in  the  cold,  which  dissolve  by  the  aid  of  in- 
creased temperature.  In  addition  to  the  greater  solvent  power  of  hot 
liquids,  the  currents  produced  by  the  process  of  heating  them  fevor 
the  more  rapid  solution  of  the  contained  solids,  as  shaking  up  the 
vessel  favors  the  same  result. 

To  facilitate  solution' in  a  small  way,  mortars  are  much  employed; 
thev  serve  the  double  purpose  of  reducing  the  solid  to  powder,  and 
of  tacilitating  its  intimate  mixture  throughout  the  liquid.  Mortars  of 
porcelain  ware  (Fig.  88)  are  most  suitable  for  this  purpose ;  they  are 
used  as  follows.  The  substance  to  be  dissolved  is  first  placed  in  tho 
mortar  and  rubbed  into  a  powder  by  which  the  extent  of  surface  to  be 
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brouglit  in  contact  with  the  liquid  is  greatly  increased.  The  pro- 
cess of  solution  proceeds  more  slowly  as  the  liquid  becomes  more 
nearly  saturated,  nence  a  small  portion    •  ^    gg 

of  the  solvent  is  first  added  and  tritu- 
rated with  the  powder ;  as  soon  as  th\s 
portion  seems  to  be  nearly  saturated,  it 
IS  poured  into  another  vessel,  and  an 
additional  portion  of  the  solvent  added, 
triturated,  and  poured  off  in  the  same 
way ;  a  fresh  portion  again  being  added, 
the  process  is  repeated,  and  so  conti- 
nued till  the  powder  has  disappeared. 
The  liquids  thus  obtained,  being  mixed, 
Aimish  a  stronger  solution  than  could  Poreewa  mortw. 

be  prepared  in  the  same  length  of  time  under  the  ordinary  circum- 
stances of  contact. 

When  a  weak  solution  is  to  be  made,  especially  of  a  delicate  chemical 
substance,  like  nitrate  of  silver,  a  good  way  is  to  drop  the  crystals  or 
powder  into  the  liquid  previously  placed  in  a  clean  vial  of  suitable 
size,  to  which  a  cork  has  been  fitted,  and  to  shake  it  up  until  dissolved. 
This  should  only  be  done  in  the  case  of  very  soluble  substances,  and 
the  shaking  should  be  continued  as  long  as  any  portion  remains  un- 
dissolved. 

A  good  arrangement  for  effecting  solution  by  what  is  called  circu- 
latory displacement,  is  to  place  the  solid  on  a  perforated  diaphragm 
resting  beneath  the  surface  of  the  liquid,  or  to  inclose  it  in  a  bag  of 
some  porous  material,  and  suspend  it  by  a  thread  in  the  vessel  near 
its  top.  By  this  contrivance,  that  portion  of  the  liquid  having  the 
greatest  solvent  power,  because  the  least  saturated,  is  always  in  con- 
tact with  the  solid;  the  solution,  as  it  becomes  saturated,  becomes 
denser  and  sinks  to  the  bottom,  displacing  the  portion  less  charged 
with  the  solid  ingredient,  which,  in  consequence  of  its  less  specific 
gravity,  tends  to  the  top,  thus  keeping  up  a  continual  circulation  in 
the  fluid  favorable  to  the  object  in  view.  In  large  operations  in  the 
arts  where  it  is  impossible  to  shake  or  to  stir  the  liquid  conveniently, 
an  arrangement  based  upon  this  principle  is  adopted,  and  in  smaller 
pharmaceutical  operations  Squire's  infusion  mug,  figured  in  the  next 
chapter,  will  be  found  to  answer  a  good  purpose. 

The  term  saturated^  besides  its  physical  and  pharmaceutical  appli- 
cation as  above,  is  employed  to  signify  that  an  acid  is  neutralized  by 
an  alkali,  or  vice  versa  ;  or,  in  other  words,  that  an  equivalent  pro- 
portion of  one  substance  has  combined  with  an  equivalent  proportion 
of  another,  for  which  it  has  an  affinity ;  they  are  then  said  to  have 
saturated  each  other.  The  term,  when  used  for  this  purpose,  may  be 
said  to  be  a  strictly  chemical  one,  but  when  employed  as  above,  to 
designate  the  point  at  which  a  liquid  ceases  to  dissolve  a  solid  body, 
it  is  used  in  a  pharmaceutical  sense.  It  is  worthy  of  remark  that  the 
saturated  solution  of  one  salt  is  frequently  a  solvent  for  other  salts,  a 

auality  of  great  value  in  the  preparation  and  purification  of  salts  in 
tie  arts. 
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Rapid  solution,  even  when  not  accompanied  by  chemical  reaction, 
generally  causes  a  reduction  of  temperature,  and  this  retards  the  pro- 
cess to  a  certain  extent ;  this  is  due  to  the  increase  of  capacity  of  bodies 
for  caloric,  while  passing  f^om  the  solid  into  the  liquid  state ;  or,  in 
other  words,  to  the  absorption  of  heat.  This  heat  b€KK)me8  insensible^ 
and  is  called  latent  heat,  but  it  is  set  free  again  on  the  body  resuming 
the  solid  form. 

In  arrangements  for  solution  on  a  large  scale,  it  becomes  important 
to  counteract  this  effect  by  contrivances  for  keeping  up  the  tempera- 
ture of  the  liquid ;  this  is  conveniently  accomplished  by  jets  of  steam 
or  coils  pf  steam  pipe. 

Solutions  are  not  confined  to  solids  in  liquids.  One  liquid  may 
dissolve  in  another,  as,  for  instance,  ether  in  water,  and  essential  oils 
in  alcohol.  When  no  chemical  combination  takes  place,  volume  and 
temperature  remain  unaltered,  while  chemical  combination  of  the  two 
liquids  is  generally  accompanied  by  a  rise  of  temperature,  and  a  con- 
densation of  their  volume ;  the  mixing  of  water  with  strong  alcohol 
and  concentrated  acids  furnish  such  examples. 

Gases  are  also  capable  of  being  dissolved  by  liquids,  and  if  they 
are  soluble  therein  to  any  extent,  the  process  is  accompanied  by  a  rise 
of  temperature,  because  the  latent  heat  of  the  gas  becomes  sensible 
again,  on  assuming  a  denser  state,  of  aggregation,  hence  the  applica- 
tion of  cold  or  freezing  mixtures  favors  the  solubility  of  the  gases,  by 
counteracting  this  sensible  heat.  An  increase  of  pressure  by  condens- 
ing the  volume  of  a  gas,  is  also  favorable  to  its  solution  in  liquids. 

Classification  of  Solutions. 

Until  the  late  revision  of  the  national  standard  (1860),  the  aqueous 
solutions,  and  a  few  of  the  alcoholic  (tinctures),  were  introduced 
throughout  the  work  under  the  heads  of  the  several  chemical  sub- 
stances which  they  contain,  an  arrangement  adhered  to  in  this  treatise 
as  most  consistent  with  the  plan  which  has  been  adopted. 

The  strict  alphabetical  arrangement  of  the  Pharmacopoeia,  and  the 
intentional  avoidance  of  a  scientific  classification,  has  induced  a  change 
in  that  work  by  which  all  aqueous  officinal  solutions  are  given 
imder  one  head,  named  Liquores.  These  are  classified  under  several 
subordinate  heads  in  the  syllabus  which  follows. 

The  tuaiers,  including  solutions  of  essential  oils  and  of  gases  in 
water,  constitute  a  separate  class  in  the  Pharmacopoeia ;  those  con- 
taining solid  and  liquid  essential  oils  are  treated  of  under  that  head 
in  this  work,  but,  for  obvious  reasons,  the  others  are  introduced  under 
their  several  chemical  bases. 

Of  the  alcoholic,  oily,  and  ethereal  solutions,  the  Pharmacopoeia 
makes  the  several  classes  tinctures,  wines,  spirits,  and  liniments,  and 
others,  as  Fluid  Extracts,  concentrated  by  evaporation,  with  which 
convenient  arrangement,  this  treatise  mainly  coincides ;  there  is,  how- 
ever, no  more  familiar  and  convenient  distinction  between  preparations, 
whether  in  solid  or  liquid  form,  than  that  which  divides  those  derived 
from  plants  and  parts  of  plants,  from  substances  of  mineral  origin;  this 
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distinction,  which  is  not  so  completely  maintained  in  the  Fharmaco- 
pceia,  owing  to  its  arrangement  as  above  described,  is  carried  out  in 
the  plan  of  this  work. 

For  fiill  directions  for  the  preparation  and  properties  of  the  solu- 
tions in  water,  see  the  several  chemical  heads  under  which  they  occur 
in  Part  III.,  and  the  extemporaneous  prescriptions  in  Part  V. 

General  View  of  the  Officinal  Solutions. 
Class  1st. — In  Water.    {Liquores  and  Aquse.)    U.  S.  P. 


IgT  Group. — Made  by  simple  solation. 


a,  of  fixed  BastM, 


liquor  PoUsse  (2d  prooees) 
^      Calcis     .... 


Contonts,  fte. 


SJ  KO,HO  to  OJ 
CaO,H04-a<l«i  sataraied 


DOM. 


ProperttM,  kc 


Antacid,  AntiU- 
thic. 

Antaoidf  Astrin- 
gent. 


6,  of  Salts. 


Liquor  Barii  Chloridi  . 
**      Potasse  Citratis 


M 


MorphiflB  Sulphatii 


CoDtentfl,  fte. 


Sj  BaCl  +fSiij,  aq. 
3iijtofSiv(U.8.  P.  1850.) 

gr.  J  to  f  5J  aq. 


DoK«. 


fgss 


Pr9peitlei,  kc 


Alteratiye. 
Diaphoret.,  Refri- 
gerant. 
Narootic. 


e,  of  Volatile  Oils.    See  next  chapter. 


d,  of  Neutral  Principles,  "  Coloids,^^    See  Macilago-Acacis,  and  Synipus. 


a,  of  Fixed  Bates. 


2o  Gboitp. — Made  bj  chemical  processes. 


Liquor  Potasse 
**     Soda  . 


Contents,  &e. 


5.8  per  cent.  KO,HO, 
5.7  per  cent.  NaO,HO, 


Do«e. 


Properties,  ftc 


Antacid,    Antili- 
thic. 
do 


b,  of  SalU. 


Contents,  kt. 

Dose. 

Properties,  ke. 

Liquor  Calcii  Chloridi 

5j  to  fjiss  aq. 

T»\,XX 

Alterative. 

•«      PotassB  Citratis     . 
**      8od»  Chlorinatn  . 

KO,2CO,H04-Ci4-aq. 

Calx  Chlorinat.  +  NaO,COj 

f388 

n\,xxx 

Antiseptic. 

M      Ammonia  Aoetatis 

Dil  Ac  -h  Ammon.  Carb. 

^l 

Diaphoret.,  Stim- 
ulant. 

"     Magnesia  Citratis  . 

MgO+Ci,  +  Syrup,  &o. 

Ibot. 

Cathartic    berer- 

*'      lodinii  Compositns 

T  gr.  xxijss  +  KI  gr.  xlv  to  f  Jj 

ntx 

age. 
Alterative,  Resol- 

Bjrupus  Ferri  lodidl    .    . 

Fel  gr.  Iviij  to  f  5j  Sjrup 

nixT 

veni. 
Tonic,  Alterative. 
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b,  of  Sa2t$. — Continaed. 


M 


Liqaor  Ferri  Nitratis    •     • 

«         *«    Citratia, 

**    Ter  SalphatiB 

<<    Sub  SnlphatiB 

Flambi  Sab  AoeUtia 


M 
44 


44 


**    Dilutus 


Potasan  Araenitia  . 
Araen.    et    Hydrarg. 

lodid 

Hjdrargjri  Nitratia 


Contents,  ke. 


DOM. 


FejjO^SNOjJn  aq. 

3  88  Fe,0„Ci,  in  f  Sj 

t>9  gra.  Fe,0,  in  eaoh  f ^j 

An  exoeaa  of  FegO^ 

PbOy  in  exoeaa 

f  3iij  to  Oj  aq. 

gr.  iv  AaOj  to  f  gj  (coVd) 

Aalj-l-Hgl,  in  aq. 
Strong  aoL  8p.  Or.  2.165 


ntx 


ntx 


Tonic,  Aatringent. 

Tonio,  Hamatio. 

Used  to  precipi- 
tate Fe,O,„2H0. 

Styptic,  without 
caoaticitj. 

In  making  lead 
water,  &c. 

Sedative,  exter- 
nally. 

AlteraUre. 

do 
To  prepare  Usg. 
Bjd.  Nit. 


0,  of  Gcises, 

ft 

Cooteota,  ke. 

DoM. 

ProperttoiS  ke. 

Aqaa  Aoidi  Carbonioi  •     . 
"     Clilorinii    .... 
'*     Aiumonin  Fortior    . 

"     Ammonias      .    •     . 

5  vols.  CO^  in  aq. 

Saturated  with  CI. 

26  per  cent.  NU,  ap.  gr.  90 

10  per  cent.  NH,  ap.  gr.  96 

ad.  lib. 

Grateftil  Tehicle. 
Diainfeotant. 
Cauatic,  Epispaa- 

tic. 
Rabefaoient. 

Class  2d. — In  Alcohol.    {Spiritus,  Tindurse,  Jkc.) 


Contents,  ke. 

DoM«. 

PropOTttoi,  ke. 

Spiritaa  Ammonia  .     .     . 

Caustic  NH4O,  in  Alcohol 

n\,xx 

Aa  a  aoWent,  &o. 

"              "       Aromaticna 

Carbonate  and  Aromatlca 

fgaa 

Antacid  siima- 
lant. 

Tinct.  Ferri  »Chloridi    .     . 

FejCl,  in  Alcohol 

nixx 

Tonic,  Hematic. 

"      lodinii      .... 

588  I  to  f 5j  Alcohol 

Extemallj,  dis- 
CQtient. 

"           "      Comp.     .     . 

gr.  XV  I  +  gr.  XXX  KI  to  f^j 

XtlMY 

do 

Linimentnm  Saponis  Camph. 

Soap,  Camph.  and  Stim.  Gila 

do  atimulaiil. 

Class  3d. — In  Wine. 


Yinam  Antimonii   •    .    • 

"      Ferri 

«      Ferri  et  Quin.  Citrat. 


Contents,  ke. 


gr.  ij  Tart.  Ant.  et  Pot.  to  f^j 

Citrate  or  Tartrate. 
Citrate,  Qnin.,  and  Iron 


Dose. 


'3J 


PropMtlM.  ke. 

Sedative,  Diaplio- 

ret. 
Tonic. 
Tonic. 


Class  4th. — In  Ethers. 

• 

Contents,  ke. 

lnrDp0rtws,  Jh» 

Collodium 

Liqaor  Gntta  Perohn   •     . 

Nitrated  Cotton  in  Ether 
in  Chloroform 

Extemallj,  a  Te* 

hide. 
A  aoothlng  ilia. 

See  also  Linimenta,  Collyria,  &o. 
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FiLTRATiOK  Ain)  STRAINING. — The  object  of  this  process  is  to  sepa- 
rate any  undissolved  or  precipitated  substance  suspended  in  a  liquid 
from  the  liquid  itself.  When  the  licjuid  is  viscid,  and  contains  only 
motes  of  an  appreciable  size,  as,  for  instance,  when  a  syrup  has  been 


Fig.  89. 


Fig.  90. 


VbuuMl  •tniner. 


prepared  from  sugar  contaminated  with  insoluble  impurities,  a  suffi- 
cient filter  may  be  constructed  of  flannel  or  Canton  flannel  by  folding 
over  a  square  piece  in  the  manner  indicated  in  the  figure,  the  line  c  d 
being  laid  over  the  line  c  a,  and  united  by  a  seam ;  the  bag  thus 
formed  is  pointed  at  c,  and  open  from  a  to  5,  the  line  a  c  being  lapped 
over  to  form  the  seam.  In  using  this  strainer,  the  long  end  projecting 
toward  the  point  6,  beyond  the  dotted  line  ef,  may  be  turned  over  the 
side  of  the  vessel,  bv  which  the  strainer  will  be  kept  in  its  place  while 
the  liquid  is  poured  into  the  opening  at  the  top. 

In  small  operations  this  may  be  substituted  by  stretching  a  piece  of 
flannel  or  other  suitable  material  over  the  top  of  a  funnel,  and  pour- 
ing the  liquid  upon  it.  With  a  viscid  material  this  will  only  par- 
tially succeed,  especially  if  the  strainer  sinks  into  direct  contact  with 
the  sides  of  the  funnel  In  chemical  processes  the  method  of  stretch- 
ing a  strainer  across  a  square  wooden  frame,  and  suspending  this  over 
an  open  vessel,  is  resorted  to,  but  without  the  advantage  of  pressure 
which  is  obtained  by  the  use  of  the  deeper  conical  bag.  Bags  of 
felt  may  be  obtained  of  the  hatters,  which  are  very  well  adapted  to 
the  filtration  of  oils ;  their  shape  fits  them  to  being  suspended  over 
the  receiving  vessel,  properly  protected  from  the  dust. 

Figs.  91  and  92  represent  an  apparatus  I  have  been  using  for  some 
time  past  for  straining  syrups.  Fig.  91  is  a  tin  bucket  into  which  a 
funnel-shaped  wire  support.  Fig.  92,  is  suspended,  resting  on  the  bucket 
.  by  a  projecting  rim  at  the  top ;  a  jelly  bag  is  here  unnecessary,  as  a 
sufficiently  large  square  or  round  piece  of  flannel  laid  upon  the  wires 
will  assume  a  convenient  position  for  use. 

Fig.  93  represents  in  section  a  contrivance  for  straining  jellies, 
attributed  to  the  late  Dr.  Physick,  and  made  by  Isaac  S.  Williams, 
of  Philadelphia;  a  wire  support  fits  into  a  funnel,  which  is  soldered 
into  a  vessel  designed  to  oe  kept  full  of  hot  water,  so  as  to  prevent 
the  cooling  and  thickening  of  the  jelly  during  straining. 
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Fig.  B2.  Flf.  tS. 


Fig.  94  exhibita  a  filter  for  fixed  oils,  also  well  adapted  to  viscid 
liquids  and  syrups.     The  upper  cyliodrical  vessel  of  tinned  iron.  A, 
is  about  22  inches  high  and  10  inches  in 
Rg.  M.  diameter,  with  a  flancn  lim  soldered  on  the 

bottom,  of  rather  less  diameter  and  about 
an  inch  vide,  so  as  to  fit  firmly  into  the 
open  top  of  another  cylindrical  vessel  B, 
of  the  same  diameter,  18  inches  high. 
The  upper  vessel  is  furnished  with  a  ud, 
and  with  an  L  shaped  tube  and  stopcock  e, 
which  penetrates  the  side  close  to  the  bot- 
tom, and  fits  into  another  tube  daXe,  which 
tube  opens  into  the  lower  vessel  close  to 
its  base,  and  is  further  secured  to  B  by  a 
tubular  stay.  The  filtering  medium  is  a 
cone  of  hat  felt,  projecting  upwards  from 
near  the  bottom  of  the  lower  vessel  This 
is  arranged  on  a  projecting  ledg^  pene- 
trated with  six  holes  with  threads  cut  in 
them,  in  which  fit  pointed  thumb-screws 
with  shoulders.  On  this  ring  fits  a  similar 
one  of  somewhat  less  diameter,  furnished 
with  corresponding  holes,  through  which 
the  thumb-screws  readily  pass  as  far  as 
the  shoulders,  and  are  thus  capable  <^ 
binding  the  two  rings  closely  together. 
The  felt  filter,  having  been  cut  to  the  dia- 
meti^r  of  the  vessel,  is  slipped  down  so  as 
to  rest  evenly  upon  the  lower  ring,  the  . 
upper  is  then  placed  over  it  so  as  to  avoid 
overlapping  of  the  felt,  and  then  the  thnm* 
screws,  being  pressed  through  the  felt,  are 
securely  screwed  into  the  lower  ring,  which  binds  the  rings  so  closely 
as  to  make  a  tight  joint;  the  lower  vessel  is  also  supplied  with  a  stop- 
cock at  /  to  draw  off  the  filtered  oil.  The  stopcock  c  being  closed, 
the  upper  vessel  is  fitted  in  its  place,  and  the  tube  joint  e  rendered 
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tight  by  wrappinff  with  isinglass  plaster ;  when  this  is  dry  the  upper 
vessel  is  fill^  wi3i  the  oil  and  the  stopcock  c  opened.  The  apparatus 
should  be  placed  near  a  source  of  heat,  so  that  it  may  reach  120°  F., 
and  as  the  filtered  oil  accumulates  above  the  felt,  it  should  be  drawn 
off  so  as  not  to  retard  the  process.  The  advantage  is  gained  in  this  appa- 
ratus of  the  impurities  settling  away  from  the  filter  rather  than  accumu- 
lating upon  it.  It  is  the  invention  of  William  R.  Warner,  of  Phila- 
delphia.   One  of  this  size  is  capable  of  filtering  a  barrel  of  oil  in  a  day. 

This  process  is  called  straining^  though  a  kind  of  filtration.  Li 
pharmacy,  infusions,  decoctions,  syrups,  fixed  oils,  and  melted  oint- 
ments are  subjected  to  it  in  order  to  separate  foreign  ingredients. 
They  pass  through  the  strainer  with  much  greater  facility  when  quite 
hot,  though  in  the  case  of  the  fixed  oils  and  syrups,  clearer  products 
are  obtained  by  conducting  the  operation  in  the  cold,  and  where 
flannel  is  used  by  using  several  thicknesses,  or  by  employing  Canton 
flannel  with  the  nap  on  the  inside.  Coarse  linen  is  sometimes  better 
than  flannel,  especially  when  considerable  pressure  is  to  be  employed, 
as  in  extracting  the  juice  from  the  pulp  in  making  iruit  syrups. 

Straining  differs  from  clarification  in  its  mechanical  action.  The 
latter  term  is  applied  where  the  impurities  to  be  separated  are  depo- 
sited on  account  of  their  greater  specific  gravity,  or  by  being  rendered 
heavier  by  the  application  of  heat,  or  where,  by  the  addition  of  a 
foreign  substance,  they  are  aggregated  together  and  separated  as  a 
ooagulum. 

When  the  precipitate  is  heavy,  or  the  coagulum  obtained  is  suffi- 
ciently compact  to  be  readily  removed  from  the  surface,  the  liquid 
may  be  poured  off  clear,  frequently  to  almost  the  last  drop,  by  the  aid 
of  a  precipitation  jar.  The  same  object  may  be  attained  by  the  use 
of  a  well  chosen  wide  mouth  packing  bottle,  with  a  round  shoulder, 


Fig.  95. 


Fig.  96. 


into  the  concavity  of  which  the  precipitate  subsides,  while  the  liquid 
is  quietly  poured  off.  In  separating  a  clear  supernatant  liquid  from 
a  deposited  precipitate^  or  for  drawing  off  liquids  from  vessels  ill 
adapted  to  decantation,  a  siphon  (Figs.  95  and  96)  may  be  advanta- 
geously used. 
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The  mode  of  using  this  instrament  ip  to  insert  the  shorter  leg  in  the 
liquid,  to  apply  the  finger  to  the  open  end  of  the  longer  leg,  and  then 
draw  the  wnole  tube  full  of  the  liquid  by  sucking  at  the  mouth-pieoe ; 
when  this  is  done,  the  finger  is  withdrawn,  and  the  liquid  will  com- 
mence to  flow,  and  continue  till  it  reaches  the  same  level  in  the 
receiving  vessel  that  it  has  in  the  other.  This  current  is  caused  by 
the  unequal  weight  of  the  columns  of  liquid  in  the  two  limbs  of  the 
siphon.  An  instrument  of  this  kind  may  be  substituted  by  an  ordi- 
nary bent  tube,  one  end  of  which  enters  a  common  long  needed  £Eurina 
cologne  bottle,  at  its  largest  diameter,  the  bottom  having  been  evenly 
cracked  of£  The  connection  is  made  tight  by  a  cork  perforated  to 
receive  the  siphon  tube,  and  a  shorter  one  to  be  used  for  sucking  the 
air ;  in  filling  it,  the  mouth  of  the  bottle  will  then  be  the  orifice  through 
which  the  liquid  will  flow  out  when  in  action,  and  must  of  course  be 
lower  than  the  other  leg,  immersed  in  the  liquid. 

The  plain  siphon  (Fig.  96)  is  constructed  by  simply  bending  an 
ordinary  piece  of  glass  tube  of  the  requisite  size  over  a  spirit  or  gas 
lamp.  The  inconvenience  in  its  use  arises  from  the  difficultjr  of  filling 
it  with  the  liquid  beforehand.  It  might  be  filled  with  water,  but  that 
would  dilute  the  preparation.  If  a  small  quantity  has  been  already 
drawn  oS,  the  siphon  may  be  filled  by  inverting  it^  and  pouring  into 
its  long  end  from  a  graduated  measure,  then  applying  the  end  of  the 
finger  to  prevent  its  running  out,  and  inserting  the  short  limb  in  the 
liquid  to  be  drawn  oflF. 

These  instruments  are  made  of  glass  or  metal,  or  an  ordinary  flexi- 
ble tube  of  elastic  gum  will  serve  a  good  purpose,  with  the  advantage 
which  its  flexibility  secures  of  conducting  the  liquid  into  any  receiver, 
provided  it  is  lower  than  the  containing  vessel. 

Some  further  uses  of  siphons  will  be  found  in  the  Preliminary 
Chapter  on  Inorganic  Chemicals.    Part  III. 

For  ordinary  aqueous,  alcoholic,  and  ethereal  liquids,  the  process 
o{ filtration,  employing  the  term  in  its  more  limited  sense,  is  used,  the 
filtering  medium  being  paper.  The  best  filtering  paper  is  made  from 
cotton  or  linen  rags,  and  is  porous  and  free  from  any  kind  of  glazing ; 
the  kind  made  from  woollen  materials  seems  better  adapted  to  viscid 
liquids,  being  thicker  and  more  porous,  but  seldom  firee  from  coloring 
matter.  It  is,  also,  more  soluble  in  alkaline  solutions,  and  unfit  for 
filtering  such.  Good  filtering  paper  for  delicate  analytical  processes 
should  contain  no  soluble  matter,  and  should  not  give  more  than  ^l^ 
to  ally  of  its  weight  of  ashes;  soluble  matter,  if  present,  may  be  re- 
moved by  washing  it,  first  with  very  dilute  hyorochlorio  acid,  and 
secondly  with  distilled  water. 

The  construction  of  paper  filters  is  an  extremely  simple  thing  when 
once  learned,  and  is  easily  taught  the  student  by  a  practical  demon- 
stration ;  it  is,  nevertheless,  a  difficult  thing  to  describe  clearly  with- 
out giving  to  it  more  space  than  may  appear  at  first  sight  due  to  so 
small  a  matter. 

There  are  two  kinds  of  paper  filters,  the  plain  and  the  plaited ;  the 
latter  of  which  is  to  be  preferred,  the  chief  advantage  of  the  plain 
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filter  being  where  we  desire  to  collect  the  solid  ingredient  present 
in  the  liquid,  and  to  remove  it  afterwards  &om  the  paper;  owing 
to  its  being  so  readily  folded,  it  is  in  very  common  use. 

The  method  of  folding  the  plain  filter  is  similar  to  the  first  steps 
to  be  taken  in  folding  the  plaited  filter.  In  the  following  description 
I  have  endeavored  to  convey  an  idea  of  this  process. 

A  square  piece  of  filtering  paper,  abed  (Fig.  97),  is  folded  over 
in  the  middle,  so  as  to  form  a  crease  at  the  line  ef;  the  edge  c  d  being 

Fig.  98. 
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Fig.  99. 


laid  directly  over  a  I.  The  parallelogram,  a  h  ef,  represents  the 
paper  thus  folded ;  the  line  hf  being  now  laid  upon  the  line  a  c,  a 
crease  is  formed  as  represented  by  the  line  g  h  (Fig.  98) ;  the  folded 
paper,  if  opened,  makes  a  cone,  having  the  point 
/*  at  its  base,  and  by  cutting  off  the  projecting 
angle  a,  by  a  curved  line  from  e  %o  g,  ^  plain 
filter  will  be  the  result,  as  shown  in  Fig.  99. 

The  plaited  filter  is  made  as  follows :  Take  the 
paper  before  being  cut,  as  above,  and  having 
opened  it  again  so  as  to  expose  the  parallelogram, 
the  line  e  h  (Fig.  100)  is  laid  upon  the  line  c  h, 
forming  a  crease  at  a  h.  This  being  opened 
again  the  line  c  A  is  laid  upon  the  line  a  h,  pro- 
ducing an  additional  crease  at  g  h  (Fig.  101). 


Fig.  100. 
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The  crease  y  h  (Pig.  102)  is  next  to  be  formed  by  folding  a  h  upon  ihe 
middle  dotted  line  (Fig.  102),  as  shown  in  Fig.  108. 


Fig.  10& 


One  half  of  the  parallelogram  having  thus  been  creased,  we  pro- 
ceed to  form  on  the  other  the  corresponding  creases  mh,b  h,  and  k  h, 
(Fig  104),  all  of  which  are  in  one  direction,  forming  receding  angles. 
The  next  thing  to  be  done  is  to  divide  the  eight  sections  thus  formed  by 


a  crease  through  each  in  the  opposite  direction.    To  do  this,  the  edge 
/  A  is  laid  on  crease  b  h,  and  tnen  turned  back,  as  shown  in  Fig.  105, 
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producing  the  crease  n  h.    In  the  same  way  an  intermediate  crease  is 
formed  in  each  of  the  spaces.    This  is  better  accomplished  by  turning 
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the  paper  over,  bo  tliat  eacli  of  the  receding  angles  aball  project  up- 
irara,  and  in  this  way  be  more  readily  brought  together,  as  shown 
in  Fig.  106,  producing  a  receding  angle  in  forming  -the  intermediate 


The  paper  will  now  have  the  appearance  of  a  &n,  represented  by 
Fig.  107,  folding  it  up  in  each  of  its  creases  like  a  shut  fan  (Fig.  108). 
The  projecting  points,  a  and  b,  should  be  clipped  oS  with  a  pair  of 
scissors  at  the  dotted  line,  so  that  when  introduced  into  the  funnel  the 
filter  should  not  project  above  its  upper  edge,  otherwise  the  projecting 
paper  will  absorb  the  liquid  by  capillary  attraction,  and  induce  a  con- 
stant evaporation,  if  the  liquid  be  volatile,  or  prevent  the  complete 
washing  out  of  soluble  substances.  Upon  opening  the  originally 
doubled  halves  made  by  the  first  fold  at  e/(Fig.  97),  it  will  be  found 
to  present  the  appearance  indicated  in  Fig.  109. 

In  the  filter,  as  thus  constructed,  the  creases  occur  alternately,  ex- 
cept near  the  line  ef,  where  the  two  creases  occurring  next  each  other 
are  in  the  same  direction.  Sometimes,  to  obviate  this,  the  space  inter- 
vening between  thes6  is  folded  backwards,  as  shown  in  the  figure,  so 
u  to  make  a  narrow  crease  in  the  opposite  direction. 


Fig.  107. 


Pig.  108. 


The  plaited  filter,  as  thus  formed,  is  exceed- 
ingly useful  for  general  purposes,  exposing  the 
entire  surface  of  the  paper  to  the  action  of  the 
liquid,  and  favoring  its  unobstructed  passage 
into  the  neck  of  the  funnel. 

A  funnel,  such  as  described  and  figured  in  the  Preliminary  Chapter, 
is  employed  for  supporting  a  filter  of  either  kind,  and  is,  as  there  stated, 
better  adapted  to  ordinary  use  when  grooved  on  its  inner  surface,  so  a-s 
to  allow  the  free  downw;ird  passjige  of  the  liquid,  after  it  has  permeated 
the  paper,  and  a  groove  on  the  outside  of  the  tube,  so  that,  when  inserted 
tightly  into  the  neck  of  a  bottle,  the  air  within  may  find  ready  egress. 


.10  OK  SOLITTtON  AND  PILTBi.TION. 

If  the  tube  of  the  funnel  is  smooth  and  nngroored,  a  srn&II  plogget 
>f  folded  paper,  a  piece  of  thick  twine,  or  a  email   wedge-shaped 
splinter  of  wood,  should  be  in- 
Fis-  IM.  serted  in  the  neck  of  the  bottle, 

along  with   the  tube  of  the  fun- 
nel; this  will  obviate  one  of  tho 


tn  filtering  into  an  open  Teasel, 
it  is  well  to  place  the  lower  ex- 
tremity of  the  fVinnel  in  oontact 
with  the  aide  of  the  vessel,  thus 
preventing  any  inconveniecoe 
from  the  liquid  splashing  on  the 
sides  or  over  the  top,  and  by  cre- 
ating a  downward  stream,  pro- 
moting the  free  and  rapid  passage^ 
of  the  filtrate. 

The  paper  of  which  the  filter  is  formed,  especially  if  very  porotiB,  if 
liable  to  be  weakened  by  being  plaited  as  above  described ;  it  is  there- 
fore  advised  not  to  Eoake  the  creases  firmly  down  to  the  very  point,  but 
rather  to  leave  the  terminus  of  an  undefined  shape;  and  when  there 
is  danger  of  breakage,  either  from  the  great  weight  of  the  liquid  or 
from  ^e  weakness  of  the  paper  at  its  point,  a  very  small  plain  filter 
may  be  advantageously  placed  under  the  point  at  the  lowest  extremity 
of  the  funnel ;  this  is  called  a  cap,  and  acts  aa  a  support  to  the  weakeot 
and  most  exposed  part  of  the  filter. 


Fig.  110. 
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The  proper  shape  of  a  funnel  for  filtration  is  shown  in  section  at 
Fig.  110.  The  lines  a  h  and  c  b  are  straight,  and  ab  c  and  aeb  are 
angles  of  60°,  making  an  equilateral  triangle,  into  which  the  filter  juat 
described  will  fit  perfectly. 

In  consequence  of  the  uner[ual  degree  of  firmness  of  the  diflSsrent 
creases,  some  of  these  are  liable  to  fioat  up  from  the  sidea  of  th« 
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Amnel,  to  obviate  wbicb  a  filter  weigbt  bas  been  inyented,  wbicb 
consists  of  a  wire  frame  of  tbe  sbape  of  tbe  fonnel,.  and  witb  a  wire 
for  eacb  crease;  tbis  is  laid  npon  tbe  filter,  and  keeps  it  perfectly  in 
its  place. 

Fig.  Ill  is  a  filter  support  adapted  to  tbe  rapid  passage  of  liqaids 
in  filtration ;  it»  bowever,  requires  to  be  used  in  connection  witn  an 
open  or  wide-moutb  receiving  vessel  or  a  funnel,  otberwise  tbe  liquid 
might  not  be  perfectly  collected  as  it  passes  downwards. 

The  filtration  of  small  quantities  of  liquid,  as  in  chemical  experi- 
ments, may  be  performed  without  a  funnel  or  filter  support  by  insert- 
ing a  plain  filter  directly  into  tbe  open  top  of  beaker  glass  or  other 
open  vessel,  or  into  a  ring  of  ^lass  or  eartnenware  laid  on  top  of  an 
open  vessel ;  a  filter  of  this  kind,  that  will  hold  one  fluidounce,  will 
filter  many  ounces  of  certain  liquids  in  an  hour. 

When  paper  filters  are  of  large  dimensions,  or  used  for  fluids  wbicb 
•often  tbe  texture  of  the  paper,  or  for  collecting  heavy  powders  or 
metallic  precipitates,  they  may  be  supported  on  Imen  or  cotton  filters 
of  similar  sbape.  Tbis  is  best  done  by  folding  tbe  cloth  with  the 
paper,  and  in  tbe  same  way  as  would  be  done  witb  doubled  paper, 
observing  to  place  tbem  in  tbe  funnel  so  as  to  be  in  perfect  contact 
toward  the  bottom. 

An  ingenious  filter,  invented  by  E.  Waters,  Troy,  New  York,  con- 
sists of  a  circular  sheet  of  paper  of  double  thiclniess,  composed  of 
loose  cotton  and  woollen  fibre,  and  contains  a  piece  of  lace  about  four 
inches  square  covering  tbe  point  of  the  filter;  this  is  introduced 
between  the  sheets  when  they  are  "  couched,"  so  tbat  tbe  pulp  unites 
througb  the  meshes  of  the  lace,  and  thus  efiectually  overcomes  the 
difficulty  of  breaking.  An  additional  process  discovered  by  the 
inventor  obviates  the  liability  to  break  at  the  point  by  being  folded, 
a  diflSculty  wbicb  is  increased  in  proportion  to  tbe  thickness  of  the 
paper. 

Oils  are  filtered  on  a  small  scale  in  the  way  already  described  for 
other  liquids,  but  in  large  quantities  may  be  passed  througb  felt  hat 
bodies,  wbicb  are  to  be  had  in  the  large  cities  generally,  or  througb 
bags  of  Canton  flannel,  which  are  usually  made  about  twelve  or  fifteen 
inches  in  diameter,  and  from  four  to  eight  feet  long.  These  may  be 
inclosed  in  bottomless  casings  or  bags  of  coarse  canvas,  about  five  to 
eight  inches  in  diameter,  for  the  purpose  of  condensing  a  great  extent 
of  filtering  surface  into  the  smallest  possible  space.  Several  of  these 
bags  secured  on  the  inside  to  the  bottom  of  a  tinned  cistern  are  inclosed 
in  a  closet  with  suitable  arrangements  for  maintaining  a  slightly  ele- 
vated temperature,  though  this  is  not  always  desirable,  and  the  oil  is 
introducea  from  above,  and  collected  as  it  passes  from  the  filter.  For 
further  particulars  on  the  filtration  of  oils,  &c.,  see  "  Cooley's  Cyclo- 
paedia of  Practical  Receipts,"  London,  1856. 

In  filtering  very  volatile  liquids,  particularly  in  hot  weather,  some 

,  contrivance  must  be  resorted  to  to  prevent  evaporation  from  the  wide 

surface  exposed,  while,  at  the  same  time,  the  escape  of  air  from  the 

receiving  vessel  must  be  provided  for.     The  drawing  here  given  (Fig. 
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112,  &om  Mohr  &  Bedvood,  represents  an  arraagemeDt  of  the  kind. 
Tke  glass  funnel  ia  fitted  by  a  cork  into  the  receiving  vessel ;  its  Utp 
is  ground  to  a  Bmootb  sarfaoe,  on  which  is  laid  a  plate  of  glass,  g;  a 
little  simple  cerate  will  furnish  a  good  luting;  £  is  a  very  small  glass 
tube  laid  down  the  inside  of  the  funnel  between  it  and  the  filter,  and 
so  twisted  at  its  lower  end  as  to  be  supported  in  its  place;  this  forma 
a  connection  between  the  air  below  and  that  above  the  liq^uid,  without 
ftllowiog  any  evaporation. 

The  use  of  a  guiding  rod  in  pouring  a  liquid  upon  a  filter  is  found 
a  great  coi^venience;  a  glass  rod  is  well  suited  to  this  purpose.  The 
lower  extremity  is  directed  against  the  side  of  the  filter  ne&r  the  apex, 
while  the  middle  portion  is  placed  against  the  mouth  of  the  vessel,  as 
shown  in  the  drawing;  by  this  means  the  stream  is  made  to  &U 
steadily,  and  not  with  too  great  force,  and  against  the  strongest  part 
of  the  filter ;  the  liquid  being  poured,  is  also  prevented  from  running 
back  upon  the  containing  vessel,  and  thus  wasting,  a  very  annoying 
circumstance  which  is  especially  liable  to  occur  when  the  vesw^ 
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whether  a  flask,  a  vial,  or  an  evaporating  dish,  is  furnished  with  no 
lip,  or  a  very  poor  one,  for  pouring, 

A  useful  precaution  in  pouring  liquids  from  bottles  may  be  mm- 
tioned  in  this  connection.  It  nearly  always  happens  that  the  last  drop 
or  two  of  the  liquid  being  poured  remains  on  the  lip  of  the  bottle, 
and  is  liable,  if  the  lip  is  ill  formed,  to  run  down  the  outside ;  this 
may  be  obviated  by  touching  the  stopper  to  the  edge  where  the  liquid 
is  collected,  thus  transferring  this  drop  to  the  end  of  the  stopper 
previous  to  inserting  it  in  the  neck  of  the  bottle. 

Much  of  the  filtration  in  pharmacy  has  for  its  object  the  separadoD 
of  the  insoluble  ligneous  portions  of  vegetable  medicines,  aner  they 
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have  been  Bufficiently  macerated.  A  practical  difficulty  in  this  case 
is  deserving  of  mention  here.  If  a  measured  portion,  say  one  pint  of 
liouidy  has  been  macerated  with  two,  four,  or  six  ounces  of  a  vegetable 
8ttDstance  for  the  purpose  of  making  a  tincture  or  infusion,  and,  after 
the  proper  lapse  of  time,  the  whole  is  thrown  upon  a  filter,  the  clear 
liquid  tnat  will  pass  will  measure  as  much  less  than  a  pint  as  the 
vegetable  substance  holds  by  its  capillary  attraction,  in  order  to 
obtain  the  whole  quantity  desired,  some  have  diluted  the  filtered 
liquid  till  it  reached  precisely  the  required  measure;  but  by  the  dis- 
covery of  the  principle  of  displacement  (see  Chapter  VI.),  it  is  found 
that  an  additional  portion  or  liquid,  if  presented  to  the  saturated 
powder,  under  £Eivorable  circumstances,  will  displace  the  portion  of  the 
original  menstruum  remaining  in  its  pores.  To  secure  this  is  more 
important  &om  the  fact  that  it  is  usually  most  highly  impregnated 
with  the  active  principles  of  the  plant ;  and,  therefore,  in  transferring 
the  macerated  preparation  to  a  filter,  the  swollen  mass  of  powder 
should  be  carefully  compacted  into  the  filter,  and  after  the  liquid  has 
drained  ofl^  a  fresh  portion  of  similar  liquid  should  be  added  till  the 
preparation  measures  the  quantity  origiimlly  intended. 


CHAPTER    IV. 

THE  MEDICATED  WATERS. 

Aqu^  U.  S,  p.  (Aqu-e  Medicatje  U.  S.  P.  1850.) 

These  are  generally  solutions  in  water  of  the  essential  oils,  made  by 
triturating  the  latter  with  a  third  substance  (carbonate  of  magnesia, 
usually),  which,  either  by  dividing  them  mechanically,  and  thus  pre- 
senting them  to  the  water  under  favorable  circumstances,  or  by  a 
chemical  union  with  them,  renders  them  soluble  to  a  limited  extent, 
and  imparts  their  sensible  properties  to  the  medicated  waters  thus 
formed. 

A  better  result  is  often  obtained  by  mixing  the  fresh  herb  with  a 
quantity  of  water  in  an  apparatus  for  distillation,  and  allowing  them 
to  remain  in  contact  until  the  water  has,  to  a  certain  extent,  dissolved 
out  the  essential  oil,  extractive  matter,  coloring  principle,  &c.,  and  then, 
by  the  application  of  heat,  volatilizing  the  water  and  the  essential  oil, 
and  collecting  them  in  a  refrigerated  receiver.  If  the  oil  is  in  excess, 
it  will  be  found,  on  standing,  to  collect  on  the  surface  of  the  liquid  in 
the  receiver,  but  a  certain  amount  is  retained  in  solution  by  the  water, 
imparting  to  it  the  fragrance  peculiar  to  the  herb  employed.  There  are 
undoubtedly  other  volatile  principles  present  in  odorous  plants  besides 
the  essential  oils,  for  without  exception  medicated  waters  prepared 
directly  from  the  plant  by  distillation,  possess  milder  and  more  plea- 
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sant  properties  than  when  prepared  firom  the  corresponding  essential 
oils. 

When  distilled  in  tin  condensers,  these  preparations  are  oontami'i 
nated  with  small  portions  of  the  metal  which  they  deposit  by  age. 
(See  chapters  on  Distillation,  and  on  Essential  or  VotaHk  Oils.) 

In  the  preparation  of  extemporaneous  solutions  or  mixtures,  the 
medicated  waters  are  very  convenient;  but  where  the  one  required  is 
not  at  hand,  it  may  generally  be  substituted  by  dropping  the  essential 
oil  on  a  small  piece  of  sugar,  or,  if  in  a  mixture  containing  gum,  upon 
the  powdered  gum,  and  triturating  with  a  sufficient  quantity  of  water. 
The  proportion  of  the  oil  used,  as  shown  in  the  table,  is  in  all  casee^ 
excepting  that  of  the  bitter  almond  water  and  creasote  water,  one 
minim  (frequently  substituted  by  two  drops)  of  the  oil  to  one  fluid- 
ounce  of  the  liquid. 

Aqujb. 

(Unofficinal  in  Italics.) 

First  Class. — Prepared  by  trituration  with  Oarhonate  of  Magnesia 
(except  Aq.  Oreasoti)  which  is  afterwards  separated  hyfiUration, 


Offleinal  name. 

Proportion. 

13n»  and  doMt. 

Aqua  oamphora 

3ijtoOij=3grainBtof5J 

Variously  used,  f  Jss. 

**     amygdala  amars 

ntxvj  oil  to  Oij  =  1  drop  to  f  Jj 

Neryons  sedative,  f  $88. 

*'     cinuamomi 

lT\,xvj  oil  to  Qj  =  2  drops  to  f  5j 

Aromatic  adJuTant,  f  SJ. 

**     foenioali 

do.        as            do. 

do.              do. 

**    mentlm  piperitfB 

do.        as            do. 

do.              do. 

*»          "       viridia 

do.        ^            do. 

do.               do. 

"     oreasoti 

f 3]  to  Oj  s=  6  drops  to  f  ^J 

Antiseptic,  f  3i],  and  as  a 

# 

lotion. 

SSCOND  Class. — Prepared  by  distillation  from  the  drug  which  has  been 

macerated  in  uxiter. 


Otteinai  lUkme. 

Proportion. 

UMtnnddoMt. 

Aqoa  rosfB 

Jxij  to  Oir,  distil.  Oij 

Yehiole  in  odlyrim. 

*'    <aiii6iiet 

IbUss  to  Oiiss,  distil.  Oss 

do.             do. 

"     anrantii  florom 

SxiJ  to  Oiv,  distil.  Oij 

Sedative  adjuvant,  Ju. 

"     lauro'cercui 

IbJ  to  Oiiss,  distil.  OJ 

Nerv.  sedative,  ISm  to  fj) 

*'     cinnamomi 

SxviiJ  to  Cong,  ij,  distiL 

Cong,  j 

Adj  n vant,  sweet  taste,  m* 

"     fonicnU 

do. 

do.       Uttlensed,  da 

"    menth»  piperita 

do. 

Elegant  carminative,   do. 
do.           do.           do. 

"        "        viridis 

do. 

Working  Fobmulas  from  the  TJ.  S.  Pharmacopcbul 
Aqua  Amygdalse  AmarsB  U.  S.  P.     (Bitter  Almond  Water.) 

Take  of  Oil  of  bitter  almond  sixteen  minims. 

Carbonate  of  magnesia  sixty  grains. 

Distilled  water  two  pints. 
Rub  the  oil,  first  with  the  carbonate  of  magnesia^  then  with  the 
water,  gradually  added,  and  filter  through  paper. 
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Aqua  Oinnamomi  IT.  S.  P.    (Cinnamon  Water.) 

Take  of  Oil  of  cinnamon  half  a  fluidracbm. 
Carbonate  of  magnesia  sixty  grains. 
Distilled  water  two  pints. 
Bob  the  oil,  first  with  the  carbonate  of  magnesia,  then  with  the 
water,  gradually  added,  and  filter  through  paper. 

Aqua  FcmieuU  TJ.  S.  P.    (Fennel  Water.) 

Take  of  Oil  of  fennel  half  a  fluidrachm. 

Carbonate  of  magnesia  sixty  grains. 

Distilled  water  two  pints. 
Bub  the  oil,  first  with  the  carbonate  of  magnesia,  then  with  the 
water,  gradually  added,  and  filter  through  paper. 

Aqua  Merdhm  Piperita^  U.  S.  P.    (Peppermint  Water.) 

Take  of  Oil  of  peppermint  half  a  fluidrachm. 
Carbonate  of  magnesia  sixty  grains. 
Distilled  water  two  pints. 
Bub  the  oil,  first  with  the  carbonate  of  magnesia,  then  with  the 
water,  gradually  added,  and  filter  through  paper. 

Aqua  Menthse  Viridis  TJ.  S.  P.    (Spearmint  Water.) 

Take  of  Oil  of  spearmint  half  a  fluidrachm. 

Carbonate  of  magnesia  sixty  grains. 

Distilled  water  two  pints. 
Bub  the  oil,  first  with  the  carbonate  of  magnesia,  then  with  the 
water,  gradually  added,  and  filter  through  paper. 

Aqua  Camphorae  U.  S.  P.    (Camphor  Water.) 

Take  of  Camphor  one  hundred  and  twenty  grains. 
Alcohol  forty  minims. 
Carbonate  or  magnesia  half  a  troyounoe. 
Distilled  water  two  pints. 

Bub  the  camphor,  first  with  the  alcohol,  then  with  the  carbonate  of 
magnesia,  and  lastly  with  the  water,  gradually  added;  then  filter 
through  paper. 

In  making  camphor  water,  the  chief  point  to  be  observed  is  to 
secure  the  complete  di\nsion  of  the  camphor ;  this  is  accomplished  by 
triturating  it  with  alcohol,  which  brings  it  into  a  pasty  mass ;  this 
mass  must  now  be  brought  completely  between  the  triturating  surfaces 
of  the  pestle  and  mortar,  for  if  any  portion  escapes  it  will  be  lumpy 
and  granular  and  not  in  a  favorable  condition  for  solution.  The  car- 
bonate of  magnesia  may  be  triturated  with  the  moist  camphor  before 
it  has  passed  into  the  condition  of  a  powder,  and  after  thorough  in- 
corporation the  whole  may  be  passed  through  a  fine  sieve ;  the  water 
is  then  gradually  added.  The  undissolved  carbonate  and  camphor 
should  be  thrown  on  the  filter  with  the  first  portion  of  the  liquid,  so 
that  it  may  be  percolated  by  the  liquid  during  its  filtration. 
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Aqua  Oreasoti  U.  S.  P.    (Creasote  Water.) 

Take  of  Creasote  a  fluidrachm. 
Distilled  water  a  pint 
Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved. 

Creasote  water  is  a  new  officinal  in  the  U.  S.  Pharmacopoeia  of 
1860,  the  comparative  solubility  of  the  oil  in  water  obviates  the  neces* 
sity  for  trituration  as  in  the  other  instances.  Creasote  is  adapted  to 
both  internal  and  external  use  in  a  great  variety  of  cases  detailed  in 
works  on  therapeutics  and  the  practice.  This  preparation  is  stronger 
than  the  creasote  water  heretofore  in  general  use,  and  though  adapted 
to  many  external  applications,  it  should  be  somewhat  diluted  for  use 
internally,  as  in  excessive  nausea  for  which  it  is  in  much  esteem. 

REMARKS  ON  SECOND  CLASS. 
{See  Chapter  on  Distillation.) 

Rose-water  is  very  much  employed  in  prescription  for  the  prepare- 
tion  of  solutions  of  nitrate  of  silver,  as  a  substitute  for  distilled  water. 
It  is  liable  to  undergo  a  change,  depositing  a  sediment,  and  becoming 
quite  sour  if  long  kept*  especially  in  warm  weather.  On  this  account^ 
and  in  consequence  of  the  greater  facility  and  cheapness  of  the  pro* 
cess,  some  pharmaceutists  make  rose-water  in  the  same  way  as  the 
other  medicated  waters,  by  triturating  the  oil  or  attar  of  rose  with 
magnesia,  and  then  with  water,  and  afterwards  filtering.  The  propor- 
tions usually  employed  are  four  drops  of  the  oil  to  a  pint  of  water ; 
when  made  in  this  way,  however,  it  is  not  so  well  adapted  to  the  uses 
above  mentioned,  though  suitable  for  flavoring  pastry. 

It  is  important  in  making  it  by  this  process  to  guard  against  con- 
founding the  genuine  attar  of  rose  with  oil  of  rose  geranium,  and 
other  substitutes. 

The  most  conspicuous  instance  of  the  superiority  of  distilled,  over 
ordinary  triturated  medicated  waters,  is  furnished  by  cinnamon-uxUer, 
which  when  made  by  distilling  from  Chinese  or  Ceylon  cinnamon,  pos- 
sesses a  decidedly  sweet  taste,  while  that  from  the  volatile  oil  is  more 
pungent,  and  destitute  of  sweetness  to  the  palate. 

The  Distilled  Water  of  Elder  Flowers  is  a  very  delicate  vehicle  for 
saline  substances  in  solution  for  collyria.  It  is  much  used  in  Europe, 
but  is  seldom  kept  by  our  pharmaceutists,  rose-water  being  used  lOf 
the  same  purpose. 

Orange-flower  Water. — A  well-known  and  delightful  perfume,  im- 
ported from  France  and  Italy,  and  obtained  by  distillation  fh)m  the 
flowers  of  the  bitter  orange  tree.  It  is  one  of  the  most  agreeable  of 
flavors  for  medicinal  preparations,  though,  until  recently,  confined 
almost  entirely  to  the  purposes  of  the  perfumer.  This  is  sometimes 
imitated  by  dissolving  the  oil  of  neroli  of  commerce  in  water,  which 
fiimishes  a  poor  substitute  for  the  true  article.  According  to  Qobly 
this  sophistication  may  be  detected  by  the  distilled  water  of  orange- 
flower,  producing  a  rose  color  on  the  addition  of  1  part  of  sulphurio, . 
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and  2  nitric  acid  to  8  of  water.  Its  sedative  effects,  which  are  not 
generally  known  in  this  countir,  and  not  noticed  in  our  works  on 
materia  medica,  adapt  it  especially  to  use  in  nervous  affections.  In 
doses  of  a  tablespoonful  it  is  found  to  allay  nervous  irritability  and 
produce  refreshing  sleep. 

Pectch  WcUeVf  which  is  chiefly  used  as  a  fla^r  in  cooking,  is  made 
by  a  similar  process  from  the  leaves  of  the  Persica  Vulgaris  s.  Amyg- 
dalis  Persica.  It  is  generally  substitued,  though  not  without  disad- 
vantage, by  the  officinal  aqtta  amygdalee  amarss. 

Cherry-laurel  Water,  officinal  in  some  of  the  European  Pharmaco- 
pceias,  is  directed  to  be  made  by  distilling  one  pound  of  fresh-bruised 
leaves  of  cherry-laurel  with  water  till  one  pint  (Imperial  measure)  of 
the  distilled  water  is  obtained.  To  this  the  Edinburgh  College  directs 
the  addition  of  an  ounce  of  comp.  spt.  of  lavender,  to  distinguish  it 
in  color  from  common  water.  This  preparation  is  recently  much 
prescribed,  in  doses  of  thirty  minims  to  a  fluidrachm,  as  a  sedative 
narcotic.  It  contains  a  vairing  proportion  of  hydrocyanic  acid,  and 
deteriorates  very  much  by  keeping.  The  custom  of  substituting  this 
preparation  by  the  officinal  water  of  bitter  almonds  is  most  unwar- 
rantable, as  the  difference  in  composition  and  strength  might  lead  to 
great  inconvenience  and  disappointment.  The  mode  of  distinguishing 
them  recommended  is  to  add  ammonia,  which  in  bitter  almond  water 
produces  a  dense  milkiness,  while  in  cherry-laurel  water  it  produces, 
after  a  time,  only  a  slight  turbidity.  In  view  of  the  impossibility  of 
obtaining  cherry-laurel  water  fresh  and  reliable,  I  have  adopted  the 
following  recipe  for  its  artificial  preparation,  suggested  by  Dr.  W.  H. 
Filer- 
Take  of  Diluted  hydrocyanic  acid,  U.  S.  P.  f  3j. 
Ess.  oil  of  bitter  almonds     .         .     "liij, 

Alcohol fSiij. 

Water fSiiss. — M. 

The  distilled  uxiter  of  wHd-cherry  tree  leaves  has  been  recommended 
as  a  substitute  for  cherry-laurel  water,  and  if  found  by  experience  to 
correspond  in  its  properties  with  the  imported  article,  might  be  well 
substituted  for  it  in  the  United  States,  where  this  tree  is  indigenous 
and  generally  diffiised. 

Under  the  name  of  Aqua  Tilise  a  distilled  water  is  used  in  Europe, 
obtained  from  the  flowers  and  bracts  of  Tilia  Europea,  and  consider- 
ably used  as  an  adjuvant,  mostly  in  diuretic  and  diaphoretic  mixtures. 
The  tree  being  naturalized  in  the  United  States,  it  would  be  easy  to 
render  it  and  probably  our  native  linden  useful  in  this  form. 
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CHAPTER    V. 


Fig.  114. 


ON  MACERATION  AND  THE  INFUSIONS. 

There  is  a  well  recognized  diflference  between  the  solutions  treated 
of  in  the  last  two  chapters,  most  of  them  effected  by  chemical  pro- 
cesses, or  by  simple  contact  of  soluble  materials  with  their  appropriate 
solvents,  and  those  now  to  be  brought  into  view. 

Organized  vegetable  structures,  plants,  and  parts  of  plants,  com- 
posed of  proximate  principles  of  varying  solubility,  some  of  which 
it  is  desirable  to  secure  in  the  solutions  formed,  while  others  are  to  be 
rejected,  require  different  and  less  ready  modes  of  treatment. 

As  in  the  previous  instances  the  reduction  of  the  material  to  a  more 
or  less  fine  condition  is  the  first  step  toward  its  preparation  in  a  liquid 
form ;  after  this  the  liquid,  which  in  this  case  is  called  the  menatruum, 
is  to  be  brought  into  favorable  contact  with  it. 

When  the  quantity  of  the  medical  agent  is  small  in  comparison 
with  the  menstruum,  as  in  most  of  the  infusions,  and  where  rapidity 
is  not  an  object,  the  process  of  maceration  is  chiefly  resorted  to. 

This  is  accomplished  in  a  covered  queensware  vessel,  a  common 
pitcher  or  bowl,  for  instance,  or  sometimes  in  a  tin  cup  or  measure^ 
care  being  taken,  in  the  case  of  astringent  infusions,  to  avoid  the  use  of 

a  defective  tin  or  an  iron  vesseL  Ma- 
ceration consists  in  pouring  the  liquid 
upon  the  medicinal  substance^  pre- 
viously bruised  or  coarsely  powdered, 
and  allowing  it  to  stand  ior  a  greater 
or  less  period  of  time,  accormng  to 
circumstances.  The  longest  period 
directed  in  the  Pharmacopoeia  for 
infusioDs  is  twenty -four  hours,  as  in 
the  case  of  infusion  of  wild  cherry; 
the  shortest,  ten  minutes,  as  in  the 
case  of  infusion  of  chamomile.  In 
preparing  tinctures^  wines^  vinegars^ 
&c.,  seven  or  fourteen  days  are  gene- 
rally  prescribed. 

Infusions    are    conveniently   pre- 
pared in  a  vessel  made  for  the  pur- 
pose, here  figured,  called  Alsop's  infu- 
sion mug,  which  contains  a  perforated 
diaphragm,  b,  near  the  top,  on  which 
the    substance  to  be    macerated  is 
placed ;  the  liquid  is  introduced  so  as  barely  to  cover  this,  reaching, 
perhaps,  to  the  line  e;  a  circulation  is  thus  induced  and  continued  m 
the  liquid,  by  which  the  least  impregnated  portions  are  brought  con- 


Sectlon  of  Alaop'*  infasion  mug. 
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stantly  in  contact  with  tbe  drng,  end  the  most  completely  satarated 
portion,  by  its  greater  specific  gravity,  sLoka  to  the  bottom. 

Squire's  Infusion  Pot  is  an  improTement  on  Alaop's ;  it  ia  a  neat 
pharmaceutical  implement  adaptea  to  making  the  galenical  liquid 

E reparations  generally.    In  Fir.  115,  we  have  a  section,  B  and  1). 
eing  two  cup^ahaped  peiforatea  diaphragnu,  either  of  which  may  be 


nsed  at  pleasure.  The  vessel  must  be  of  such  capacity  that  the  sub- 
stance placed  on  the  diaphragm  shall  be  under  the  surface  of  the 
liquid  when  properly  filled.  A  modification  of  this  is  used  in  some 
large  establiahmenta  for  the  preparation  of  tinctures;  it  has  many 
advantages  over  ordinary  apparatus  for  maceration,  and  is  not  unlike 
displacemeat  in  the  beauty  and  efficiency  of  the  preparations  made 
in  It 

In  preparing  large  quantities  of  tinctures  or  infusions  by  maceration, 
there  is  considerable  loss  of  the  saturated  liquid,  unless  a  suitable  press 
is  used  to  obtain  the  last  portions.  The  pattern  figured  on  the  next 
page,  which  is  sold  by  Bullock  &  Crenshaw,  of  Philadelphia,  price 
$10,  is  among  the  best  in  the  market. 

It  is  substantial,  and  permits  the  application  of  considerable  force. 
The  &ame  is  oak,  8}  inches  square.  The  hopper  ia  made  of  strong 
oak  pieces  separated  J  inch  from  each  other— the  pieces  are  firmly 
held  t(^ther  by  two  broad  iron  bands,  through  which  a  screw  passes 
into  each  piece,  securing  it  in  its  place.  The  hopper  is  11  inches  high, 
and  8  inches  in  diameter,  having  a  capacity  ot'  S  gallons— it  stands 
upon  a  circular  base  of  oak,  which  ia  grooved  to  receive  and  collect 
the  expressed  liquid,  and  has  a  lip  to  discharge  it.  The  screw  is  iron, 
iritb  square  thread,  1\  inch  diameter,  and  passes  through  a  heavy  iron 
casting.  Both  the  iron  head-piece  and  the  support  for  tbe  hopper  are 
let  into  the  oak  uprights,  and  secured  by  heavy  iron  bolts. 

la  using  the  press,  a  press  bag,  having  about  the  diameter  of  the 
hopper,  should  be  used — the  bag  should  be  made  of  strong  canvas  of 
an  open  texture;  or  the  hopper  may  be  lined  with  clean  straw,  after 
the  manner  of  the  cider  press.  The  hopper  being  opened  at  both  ends, 
and  movable,  is  readily  cleared  of  its  contents  and  cleansod. 

Jenk's  Kitchen  Press  is  a  smaller  and  cheaper  kind,  sold  by  the 
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dealers  in  housekeeping  articles,  at  a  price  varying  from  $1  75  for 
five  inch  cylindera  to  $3  for  eight  inch  cyliodera. 

I'ig.  117  exhibits  an  apparatus  lately  invented,  and  largely  used  as 
a  household  convenience  for  wringing  clothea,  and  well  adajited  to 
straining  infusions,  or  the  pulpy  masses  of  crushed  fruit,  from  which 
the  juice  ia  to  be  extracted. 

This  apparatus  ia  designed  to  be  secured,  when  in  use,  upon  a  cedar 
tub  or  other  (sonvenienl  receptacle,  by  means  of  the  upright  wooden 
lever  E  F,  which  ia  connected  by  means  of  a  galvanized  iron  cross- 
piece  E.  so  constructed  as  to  be  lengthened  or  shortened  at  pleasure, 
with  the  body  of  the  apparatus.  To  secure  the  lever  tightly  to  the 
receptacle,  tlie  thumb-screw  D  is  arranged  to  work  upon  the  upper  part 
of  the  machine.  The  pressing  surfacea  are  two  cylinders  B  B.  covereni 
with  thick  gum-elastic,  the  pressure  of  which  upon  each  other  is  re- 
gulated by  a  wooden  spring,  not  shown  in  the  drawing,  and  by  the 
screws  C  G,  which  play  upon  a  movable  beam  above  the  springs. 
The  force  is  applied  by  a  crank  and  two  cogwheels,  which  equalize 
the  movement  of  the  cylinders,  a  peculiarity  ol'  this  machine  which 
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(iTes  H  advantages  over  a  kind  of  more  simple  constrnction.  It  is 
md  that  without  tliis  arraDgement,  ooe  of  the  cylinders  is  apt  to 
ar  out  before  the  other.  The  operation  of  this  press  is  very  simple 
i  etTuctual;  the  mass  to  be  pressed  is  difl'used  through  a.  square 


!  bag,  which  must  be  very  strong,  and  drawn  steadily  betweetttl 
1  rollers;  moved  by  the  crank,  the  liquid  is  very  eflectuaUy  ei- 
preased,  and  runs  into  the  receiving  vessel.  This  apparatus  has  been 
■found  particularly  useful  in  pressing  the  juice  from  strawberries, 
iCurrante,  and  similar  fruits,  and  is  used  on  a  great  scale  in  sugar  re- 
'flaerieft,  for  the  "  wringing  out"  of  the  felt  straioera. 

J}iffealion  differs  from  maceration  in  being  confined  to  elevated  tem- 
■eratnres,  yet  below  the  boiling  point  of  the  menstruum ;  as  the  term 
I  gvneruily  employed,  it  means  maceration,  with  continued  applies- 
ioD  of  heat,  and  is  nearly  synonymous  with  "simmering," 
The  term  injmion  includes  both  maceration  in  its  more  limited  sense 
1  digeation.     It  is  ot\en  applied  to  the  ordinary  mode  of  making 
'liona,  which  ia  to  pour  the  hot  liquid  on  the  bruised  drug,  and-J 
tr  it  to  remain  until  cool.     In  a  recipe  worded  with  due  regard  ta»l 
Keuraoy,  if  wo  are  directed  to  nuKt-raie  for  any  given  tiiAe,  we  infer 
i£  eold  infu^on  i»  iuttiaded ;  if  to  digest,  we  understand  that  hoi  infu- 
B  is  desired. 
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In  making  tinctures,  digestion,  though  seldom  directed,  is  often  verj 
useful,  particularly  where  rapidity  is  an  object,  and  where  we  wish  to 
form  a  very  concentrated  preparation.  These  and  infusions  should  be 
strained  while  hot,  and  dispensed  together  with  the  precipitate  formed 
on  cooling,  which  is  a  sparingly  soluble  compound  frequently  contain- 
ing their  active  principles. 

Of  the  proximate  principles  of  plants,  it  may  be  remarked  that  hot 
water  has  the  property  or  dissolving  the  starch,  and  cold  water  the 
vegetable  albumen,  and  both  dissolve  the  gum,  sugar,  extractive,  and 
other  principles  liable  to  fe/mentation ;  the  absenoe  of  any  antiseptic 
in  infusions  and  decoctions  renders  them  extremely  prone  to  undergo 
change  on  exposure  to  the  atmosphere. 

When  it  is  desirable  to  preserve  these  aqueous  solutions  for  a  longer 
period  than  a  day  or  two,  they  should  be  Dottled  while  hot,  the  bottle 
oeing  filled  completely  and  corked  tightly,  so  as  to  exclude  the  air, 
and  then  S6t  aside  in  a  cold  place  in  an  inverted  position.  The  addi- 
tion of  ^  to  ^  quantity  of  alcohol,  or  of  some  tincture  not  intefering 
with  the  medical  properties  of  the  infusion,  is  recommended  where 
not  objectionable.  The  ofiicinal  compound  infusion  of  gentian  and 
infusion  of  digitalis  are  rendered  permanent  preparations  by  this 
means.  The  infusion  of  wild-cherry  barl^  will  keep  for  some  days 
without  any  addition,  owing  to  the  antiseptic  influence  of  hydl*ocyanio 
acid  which  it  contains. 

The  following  substances  should  not  be  prescribed  mixed  with  or 
dissolved  in  infusions,  being  incompatible  with  one  or  more  of  the 
proximate  principles  usually  present  in  them :  Tartrate  of  antimony 
and  potassa,  corrosive  chloride  of  mercury,  nitrate  of  silver,  acetate 
and  subacetate  of  lead ;  in  some  cases,  the  alkalies,  lime-water,  and 
tincture  of  galls,  and,  in  the  instance  of  astringent  infusions,  the  salts 
of  iron. 

When  mixed  with  either  of  the  tinctures  made  with  strong  alcohol, 
a  resinous  precipitate  is  deposited  from  the  tincture,  and  the  mixture, 
if  strained,  loses  much  of  its  activity ;  the  same  is  the  faet^  to  a  lesB 
extent,  with  many  of  the  tinctures  made  with  diluted  alcohol. 

Many  of  the  infusions  which  are  clear  when  freshly  prepared, 
become  turbid  soon  after  by  the  deposition  of  vegetable  albumen, 
apotheme,  and  other  insoluble  principles ;  these  precipitates  are  likely 
to  carry  down  with  them  a  portion  of  the  active  ingredients.  The 
infusions  of  cinchona  prepared  by  maceration  with  hot  water  do  not 
become  clear,  even  by  filtration  through  paper. 

Infusions  made  by  maceration  may  frequently  be  poured  off  clear 
from  the  vessel  in  which  they  were  prepared,  leaving  the  dregs  in  the 
bottom ;  this,  however,  is  always  attended  with  the  loss  of  the  last 
portion  of  the  liquid;  they  may  be  strained  through  a  muslin  or 
flannel  strainer,  and,  by  using  a  little  force  in  expressing  the  dreg^ 
very  nearly  the  whole  portion  of  liquid  may  be  obtained,  or  this  may 
be  done  more  satisfactorily,  by  displacement,  in  filtering  them. 

This  class  of  medicinal  preparations  is  one  of  the  leaafc  tlhoguai  Ib 
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use,  and  ia  mainly  confided,  in  tlie  United  States,  to  domestic  practioe. 
Even  when  prescribed  by  physicians,  the  infusions  are  generally  made 
by  the  nurse  or  attendant  upon  the  sick,  rather  than  by  the  pharma- 
ceutist. The  infusions  of  cinchona  bark,  infusion  of  digitalis,  com- 
pound infusion  of  gentian,  and  compound  infusion  of  roses,  form  the 
chief  exceptions  to  this. 

The  process  of  percolation,  treated  of  in  the  next  chapter,  is 
applied  with  great  advantage  to  some  of  these  preparations,  and,  in  a 
majority  of  cases,  the  substitution  of  .cold  water  for  hot,  and  of  per- 
colation for  maceration  or  digestion,  is  found  to  produce  a  more 
elegant  and  equally  efficient  infusion,  and  one  which,  from  containing 
less  coloring  matter,  fecula,  resinous,  and  other  inert  principles,  keeps 
better,  and  is  more  acceptable  to  the  stomach. 

When  an  infusion  is  intended  as  an  emetic  draught,  or  to  promote 
the  operation  of  emetics^  or  as  a  diaphoretic,  it  is  usually  given  while 
hot,  and,  of  course,  to  all  such  cases  the  above  remark  does  not  apply. 
Nor  is  it  equally  applicable  to  the  demulcent  infusions  of  flaxseed 
and  buchu,  although  the  former  may  be  made  very  well  with  cold 
water,  and  is  then  less  oily  in  its  character. 

The  general  dose  of  infusions  is  f 3ij,  or  a  wineglassful,  frequently 
repeated.  This  is  to  be  varied  in  the  case  of  infusion  of  senna,  com- 
pound infusion  of  flaxseed,  and  others,  in  which  a  much  larger  quan- 
tity may  be  taken  at  a  draught. 

There  are  two  of  the  officinal  infusions  which  it  would  be  improper 
to  give  in  the  above  general  dose;  these  are  infusion' of  digitalis  and 
infusion  of  capsicum,  the  doses  of  which  are  specially  stated  in  the 
syllabus. 

SYLLABUS  OF  INFUSIONS. 

Infusa  U.  S.  p. 

FatOT  Oboup. — One  Troyonnoe  to  a  pint. 
InfasQxn  oinohonn  flavaB, 


(I 


mbrsB, 


u 

M 
CI 
U 
it 
M 
CC 


oasoarillaB, 

eapatorii, 

kramerisB, 

JQDiperi, 

pareirse, 

bacha, 

Benns, 


Cold  water -I-  arom.  sulphurio  )  ip^jj,jj, 

acid  f  5J.  t  ' 

Cold  water  -f-  arom.  sulphario  1  ^Pqi^iq 

acid  f  3J.  J 

Cold  water  (or  boiling).  Stimulant ;  tonic. 

Boiling  water.  Tonic;  diaph.  emet.  (hot.) 

Cold  water.  Astringent. 

Boiling  water.  Dinretio. 

Boiling  water.  Diuretic. 

Boiling  water.  Demulcent ;  diuretic. 

Boiling  water  +  coriander  3J.    Cathartic. 


Sbcokd 


Infusam  calumbae, 
**        angustura, 
Berpentaris, 
pruni  VirginianaB, 
anthemidis, 
humuli, 
eatechu  oomp., 
Balvis, 
capsici, 
Taleriane, 


u 

M 
M 
M 
(I 
M 
M 
M 


Oboup. — Half  a  Trojounce  to  a 

Cold  water. 

Cold  water  (or  boiling). 

Cold  water,        do. 

Cold  water. 

Boiling  water. 

Boiling  water. 

Boiling  water -|-  cinnamon  3J. 

Boiling  water. 

Boiling  water. 

Cold  waUr  (or  birfUag). 


pint. 

Tonic. 

Stimulant ;  tonic. 

Tonic. 

Tonic ;  nerr.  sedative. 

Tonic  ;  emetic  when  hot. 

Tonic ;  mild  narcotic. 

Astringent. 

Aromat.;  astring. 

Stimulant.     Dose,  .^sb. 

Stim. ;  antispasmodic 
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Infosiun  Bingiberis,  Boiling  water.  CanninatlTe* 

-        UdI  comp.,  Boiling    water  +  liqnorloe  \  Den^uioent. 

root,  5iJ.  i 

spigelia,  Boiling  water.  Anthelmintic. 


a 


CI 

a 

a 
« 

<i 


gentians  oomp.,       Cold  water  +  ale.  JiJ,  bit.  ^ 

orange  peel,  ^,  corian-  V  Tonic, 
der,  5J.  J 

Third  Group. — Proportions  Taried. 

Infaenm  oaryophylli,  .^ij  to  OJ  boiling  water.  Stimolant. 

**        qnassis,  3U  *o  ^j  cold  water.  Tonic. 

rhei,  5U  ^  ^>  boiling  water.  Cathartic. 

digtuli..  3J  ^„„^^,^»|„-«„7^'  +  }n«ooUc.    Do-e,  f3«. 

tabaci,  5j  ^  Q)  boiling  water.  Sedative  inj.  in  hernia, 

taraxaci,  dij  to  Qj  boiling  water.  Diuretic. 

rosaB  comp.,  bee  formnla.  Adjuvant ;  astringent, 

picis  liquids,  do.  Expectorant ;  tonic 

As  illustrations  of  the  mode  of  preparing  the  foregoing  infusions, 
the  following  officinal  forms  are  selected : — 

With  Boiling  Water. 

In/itsum  Taraxad  U.  S.  P. 

Take  of  Dandelion,  bruised,  two  troyounces. 

Boiling  water  a  pint. 
Macerate  for  two  hours  in  a  covered  vessel,  and  strain. 

Infusum  Basse  Compositum  U.  S.  P. 

Take  of  Bed  rose,  half  a  troyounce. 

Diluted  sulphuric  acid,  three  fluidrachras. 
Sugar,  in  coarse  powder,  a  troyounce  and  a  half. 
Boiling  water,  two  pints  and  a  half. 
Pour  the  water  upon  the  rose  in  a  covered  glass  or  porcelain  vessel ; 
then  add  the  acid,  and  macerate  for  half  an  hour.    Lastly,  strain  the 
liquid,  and  in  it  dissolve  the  sugar. 

Compound  infusion  of  rose  is  said  to  be  an  excellent  addition  to 
Epsom  salts  in  solution  for  overcoming  its  bitterness. 

With  Cold  Water. 

Infusum  Ginchonm  Rubrm  U.  S.  P. 

Take  of  Red  cinchona,  in  moderately  fine  powder,  a  troyounce. 
Aromatic  sulphuric  acid  a  fluidrachm. 
Water  a  sufficient  quantity. 
Mix  the  acid  with  a  pint  of  water.    Then  moisten  the  powder  with 
half  a  fluidounce  of  the  mixture,  and,  having  packed  it  firmly  in  a 
conical  glass  percolator,  gradually  pour  upon  it  the  remainder  of  the 
mixture,  and  afterwards  water,  until  the  filtered  liquid  measures  a  pint 

Infusum  Pruni  Virgtnianse  U.  S.  P. 

Take  of  Wild-cherry  bark,  in  moderately  coarse  powder,  half  a 
troyounce. 
Water  a  sufficient  quantity. 
Moisten  the  powder  with  six  fluidrachms  of  water,  let  it  stand  for 
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an  hour,  pack  it  ^ntly  in  a  conical  glass  percolator,  and  gradoallj 
pour  water  upon  it  until  the  filtered  liquid  measures  a  pint. 

Infusum  GerUianse  Compositum  U.  S.  P.^ 

Take  of  Gentian,  in  moderately  coarse  powder,  half  a  troyounce. 

Bitter  orange  peel,  in  moderately  coarse  powder. 

Coriander,  in  moderately  coarse  powder,  each,  sixty  grains. 

Alcohol,  two  fluidounces. 

Water,  a  sufficient  quantity. 
Mix  the  alcohol  with  fourteen  fluidounces  of  water,  and,  having 
moistened  the  mixed  powders  with  three  fluidrachms  of  the  men- 
struum, pack  them  firmly  in  a  conical  percolator^  and  gradually  pour 
upon  them,  first,  the  remainder  of  the  menstruum,  and  afterwards 
water,  until  the  filtered  liquor  measures  a  pint. 

Infusum  PicU  Liquidae  U.  S.  P.  (Tar  water) 

Take  of  Tar,  a  pint. 

Water,  four  pints. 

Mix  them,  and  shake  the  mixture  frequently  during  twenty-four 
hours.    Then  pour  off  the  infusion,  and  filter  through  paper. 

This  is  a  new  officinal  in  the  last  edition  of  the  Pharmacopoeia, 
beinff  placed  under  a  difierent  head  from  that  to  which  common  con- 
sent has  heretofore  assigned  it.  It  is  a  useful  preparation,  and  much 
in  request  as  a  remedy  in  pectoral  afiections. 

With  eithkk  Cold  or  Hot  Water. 

Infusum  Vakrianse  U.  S.  P. 

Take  of  Valerian,  in  moderately  coarse  powder,  half  a  troyounce. 
Water,  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidrachms  of  water,  pack  it  firmly 
in  a  conical  percolator,  and  gradually  pour  water  upon  it  until  the 
filtered  liquid  measures  a  pint. 

This  infusion  may  also  be  prepared  by  macerating  the  valerian 
"with  a  pint  of  boiling  water,  for  two  hours,  in  a  covered  vessel,  and 
straining. 

*  CoMpowfuf  Infusion  of  Gentian  is  liable  to  separate  a  pectine-like  precipitate,  by 
■tonding,  which  interferes  with  its  being  diMpeused  conveniently.  It  is  also  rather 
bulk  J,  which  suggests  its  being  prepared  in  the  following  concentrated  form  for  extern- 
poraDeons  dilation,  as  proposed  by  J.  T.  Shiun : — 

Take  of  Gentian  powder,  two  ounces. 
Orange-peel  powder, 
jCoriander  powder,  each  a  half  ounce. 
Dilated  alcohol,  sufficient  to  make  one  pint. 
Bjr  percolation,  make  a  pint,  of  which  one  part  is  to  be  added  to  three  of  water  to 
the  compound  infusion. 
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Unofficinal. 

Dt,  Mstlauer's  Aperient, 

Take  of  Aloes  (soc.) 3v. 

Bicarb,  soda 3xj. 

Valerian  (contused)'         •        .        .        .    Sj. 

Water Oj. 

Comp.  spirit  of  lavender  .        .        •    f  3vj. 

Make  an  infusion  by  maceration  or  percolation. 
Dose. — A  tablespoonful  containing  about  9  grs.  aloes,  20  of  bicarb, 
of  soda,  and  14  of  valerian.    As  a  laxative  for  constipation,  &o, 

Mistura  Aloes  Oomposita, — ^I.  J.  Grahame. 

Recommended  as  a  substitute  for  compound  decoction  of  aloes  of 
the  British  Pharmacopoeias. 

Take  of  Extract  of  liquorice   .....        J  ounce. 

Liquorice-root  in  moderately  fine  powder        if  ounces. 

Carbonate  of  potassa        ....        1  drachm. 

Aloes,  myrrh,  and  sai&on,  in  moderately  fine 

powder,  each 1|  drachms. 

Compound  tincture  of  cardamon      .        .      6^  fiuidonnces. 

Distilled  water 18    fluidounces. 

Bub  well  together  the  aloes,  myrrh,  and  carbonate  of  potassa ;  add 
the  remaining  powder,  and  mix  all  intimately.  Having  mixed  the 
water  and  compound  tincture  of  cardamon,  pour  off  this  liquid  on  the 
compound  powder,  sufficient  to  dampen  it;  pack  moderately  in  a 
suitable  displacer,  and,  having  placed  over  the  surface  a  piece  of  per- 
forated filtering  paper,  pour  on  the- remainder  of  the  liquid,  and  when 
it  has  ceased  to  pass,  add  water  sufficient  to  make  the  filtrate  measure 
in  all  twenty-four  fluidounces.  A  clear,  rich,  reddish-brown  liquid. 
— Ttxinsactions  McL  Gol  Phar,,  1858. 


Elixir  CUiuderi 

• 

R. — Carbonate  of  potassa 

.    3j. 

Aloes 

.    5ij. 

Guaiacum       .        .        .        , 

.    3ij. 

Myrrh 

.    5ij- 

Saffipon 

.    Sij. 

Rhubarb  (contused) 

.    3ij. 

Water 

.    fSxviij. 

Macerate  a  few  days  and  decant. 

Dose. — A  tablespoonful. 

The  concentrated  infusions,  of  which  several  are  in  common  use  in 
England,  properlv  belong  to  the  class  of  fluid  extracts,  and  under  that 
head  a  recipe  will  be  found  for  infusum  cinchonsa  spissatum,  of  the 
London  Pharmacopoeia. 


Some  recipes  omit  the  Talerian. 
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ParrisKs  Cider  Jiixture. 

Take  of  Juniper  berries, 
Mustard-seed, 

Ginger,  .        •        .        .    each  2  ounces. 

Horseradish, 
Parsley-root,  .        .        .    each  4  ounces. 

Cider 1  gallon. 

Macerate  for  a  week  and  strain,  or  make  by  displacement,  adding 
a  little  alcohol  if  designed  to  be  kept  long. 

Dose. — A  wineglassful  three  times  a  day,  increased  at  discretion. 
In  dropsy. 

Black  DratyhL 
Take  of  Senna Sss. 


3j. 

f3viij. 


Sulphate  of  magnesia 

Manna 

Fennel-seed 

Boiling  water 
Macerate  in  a  covered  vessel  till  the  liquid  cools. 
Dose. — One-third,  to  be  repeated  every  four  or  five  hours  till  it 
operates. 

PhysicKs  Medicated  Lye^  or  Alkaline  Solution, 

Take  of  Hickory  ashes  •        .        .        .    3viij. 

Soot 3j. 

Water Cong.j. 

Digest  for  twenty-four  hours  and  strain. 
Dose. — A  wineglassful.    In  dyspepsia. 


CHAPTER   VI. 

PERCOLATION  OR  THE  DISPLACEMENT  PROCESS. 

A  KNOWLEDGE  of  this  proccss  is  justly  regarded  as  indispensable  to 
the  pharmaceutist  and  physician  who  may  be  called  upon  to  practise 
pharmacy.  In  previous  editions  of  this  work  many  details  were 
rendered  necessary  by  imperfect  knowledge  of  the  essential  conditions 
of  success  in  extracting  the  soluble  principles  of  drugs,  which  are 
now  no  longer  required.  In  accordance  with  the  results  of  investiga- 
tion and  experience,  the  U.  S.  Pharmacopoeia  has  given,  in  the  late 
edition,  such  lucid  directions  for  its  employment  in  making  the  nume- 
rous tinctures,  wines,  vinegars,  syrups,  extracts,  fluid  extracts,  and  some 
of  the  infusions,  that  its  adoption  must  become  almost  universal,  and 
must  efiect  a  corresponding  improvement  in  these  classes  of  prepa- 
rations 

Mislory, — The  process  of  percolation  or  displacement  has  been  em- 
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ployed  from  time  immemorial  in  the  preparation  of  coffee  in  the  cele- 
brated Oa/etiire  de  Doubelloy,  an  instrument  much  used  in  France,  and 
occasionally  in  this  country  at  the  present  time.  It  consists  of  a  coftee- 
pot,  surmounted  by  a  movable  cylinder,  usually  varying  from  three 
to  five  or  six  inches  in  diameter,  and  from  eight  to  ten  inches  in 
length,  and  which  contains  two  perforated  diaphragms,  one  permanent 
and  soldered  on  to  the  lower  extremity  of  the  cylinder,  and  the  other 
movable,  so  as  to  be  supported  either  above  or  upon  the  top  of  the 
mass  of  coffee  in  using  the  apparatus. 

The  French  coffee-pot  is  a  displacement  apparatus  of  convenient 
construction,  and  had  been  long  celebrated  for  the  production  of  a 
clear  and  strong  coffee,  possessing  a  finer  aroma  than  that  made  by 
decoction,  but,  until  the  year  1833,  the  idea  seems  not  to  have  occurred 
of  applying  it  to  the  production  of  pharmaceutical  preparations.  This 
application  is  due  to  M.  Boullay  &  Son,  French  pharmaciens,  who,  by 
their  admirable  and  well-conducted  experiments,  first  demonstrated 
the  adaptation  of  percolation  to  the  general  purposes  of  the  shop  and 
laboratory,  drew  the  attention  of  the  profession  to  its  merits,  and 
pointed  out  certain  forms  of  apparatus,  and  the  modes  for  using 
them. 

In  1836,  an  article  by  M.  A.  Guillermond,  translated  from  the 
"Journal  de  Pharmacie,"  was  published  in  the  "American  Journal  of 
Pharmacy,"  vol.  vii.  p.  308,  and  in  1838,  the  late  Augustine  Duhamel, 
a  scientific  pharmaceutist  of  Philadelphia,  published  in  the  "  Ameri- 
can Journal  of  Pharmacy,"  vol.  x.  p.  1,  his  first  communication  upon 
the  new  process.  In  the  following  year,  in  connection  with  William 
Procter,  Jr.,  now  Professor  of  Pharmacy  in  the  Philadelphia  Colldffe 
of  Pharmacy,  he  engaged  further  attention  to  the  subject  in  an  able 
article  of  the  same  Journal,  vol.  xi.  P.  189,  in  which  a  series  of  care- 
ful experiments  in  the  preparation  of  extracts,  tinctures,  infusions,  and 
syrups  were  detailed,  which  so  conclusively  proved  the  superiority  of 
this  over  the  ordinary  processes  in  use  that  intelligent  pharmaceutists 
generally  were  induced  to  try,  and  eventually  to  adopt  it.  In  the 
meantime  the  process  was  extensively  made  known  through  pharma- 
ceutical works  in  England,  and  on  the  Continent  of  Europe,  and  was 
incorporated  more  or  less  fully  in  the  several  Pharmacopoeias. 

This  process  so  far  found  favor  with  the  committee  having  under 
care  the  decennial  revision  of  the  U.  S.  Pharmacopoeia  in  1840 
that  it  was  sanctioned  to  a  considerable  extent  in  the  edition  of  oor 
national  standard  of  that  year.  In  1850  it  was  still  more  fully  adopted, 
though  not  without  directions  for  maceration  designed  for  those  not 
practically  familiar  with  it.  At  the  present  time,  it  is  so  fully  recog- 
nized, and  extensively  employed  in  the  preparation  of  the  Galenical 
solutions,  as  almost  to  supersede  the  process  of  maceration. 

At  the  annual  meeting  of  the  American  Pharmaceutical  Associa- 
tion in  1858,  Prof.  I.  J.  Grahame,  of  the  Maryland  College  of  Phar- 
macy, proposed  some  modifications  of  the  process  as  then  conducted, 
of  so  much  utility  as  to  have  given  a  new  impetus  to  this  branch  of 
pharmaceutical  manipulation.  His  improvement  consisted :  First,  in 
the  use  of  the  common  funnel  for  all  ordinary  purposes^  the  conical 
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Fig.  118. 


Fig.  119. 


shape  allowing  the  swelling  of  the  solid  contents  without  compacting 
them  so  tightly  together  as  in  the  case  of  a  straight-sided  cylinder. 
Second,  the  use  of  powders  of  regular  and  definite  degrees  of  fineness, 
regulated  by  the  permeability  of  the  drug.  Third,  the  proper  gradua- 
tion of  the  degree  of  moisture  imparted  to  the  powder  before  packing 
it  in  the  funnel.  Increased  attention  to  these  points  has  so  far  sim- 
plified the  process,  and  increased  its  rapidity  and  efficiency,  that  it 
now  leaves  little  to  be  desired  for  the  ordinary  purposes  of  the  phar- 
maceutist. The  far  more  ready  and  universal  adoption  of  percolation 
in  the  United  States  than  in  England  has,  perhaps,  promoted  the 
adoption,  among  us,  of  the  more  concentrated  forms  of  medicines  in 
preference  to  those  prepared  by  the  old  processes,  still  largely  em- 
ployed by  the  British  pharmaceutists. 

The  Apparatus. — ^In  describing  the  common  forms  of  displace- 
ment apparatus  or  percolators,  I  shall  introduce  some,  which  in  my 
own  practice  have  become  obsolete,  confining  myself  chiefly  to  the 
more  simple  and  extemporaneous  kinds  adapted  to  the  use  of  the 
phj^ician  and  retail  pharmaceutist. 

The  common  tin  displacer  consists  of  a  cylinder  varying  in  size,  but 
at  least  twice  as  long  as  its  diameter,  terminated  at  one  end  by  a  funnel, 
the  neck  of  which  is  made  small  enough  to  insert  conveniently  into  a 
common  tincture  or  narrow-mouth  packing  bottle;  two  perforated 
diaphragms  of  the  size  of  the  cyl- 
inder, and  loosely  fitting  into  it; 
each  of  these  has  a  small  ring  of 
wir#  soldered  on  to  it  to  facilitate 
its  removal.  Sometimes  these  cyl- 
inders are  much  larger  at  the  top, 
tapering  toward  the  lower  end,  and 
there  is  an  advantage  in  this  shape 
over  straight  sides,  as  shown  in  the 
drawing.  The  lower  diaphragm 
should  be  of  finely  perforated  tin 
plate ;  the  finest  sold  is  not  objec- 
tionable, while  the  upper  may  be 
inade    of    ordinary    tinned    iron, 

Eierced  with  comparatively  large  _ 

Oles.      Occasionally  the  lower  dia-    Tb«  aUplMtr,  with  iippm-  and  lower  diaphragm. 

phragm  is  soldered  to  a  very  small 
tin  tube,  open  at  both  ends,  of  nearly  the  length  of  the  cylinder,  near 
the  top  of  which  is  a  ledge  on  which  the  upper  diaphragm  is  made  to 
Test,  as  in  the  French  coflfee-pot  and  in  the  air-tight  displacer  (Fig. 
124);  the  object  of  this  is  to  allow  the  passage  of  air  from  the  lower 
or  receiving  vessel  into  the  top  of  the  cylinder. 

The  Queensware  Displacer. — This  is  the  same  as  the  above  in  shape ; 
the  material  is  considered  more  cleanly ;  it  is  not  liable  to  corrosion 
with  acid  liquids,  nor  to  impart  a  black  color  and  metallic  taste  to 
solutions  of  the  vegetable  astringents. 

Lamp-chimney  3itplacer8. — No  form  of  apparatus  is  cheaper  for 
9 
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small  operations  thao  ordinarj  lamp-cbinmeys,  either  plain  (Fig.  122) 
or  with  bolb  (Fig.  123).  The  smaller  end  of  the  caimney  is  filled 
with  a  cork  cut  so  as  to  allow  the  free  pasasse 
Fig.  120.  Pig.  la.  of  the  liquid,  at  the  same  time  that  it  affinda 
a  mechanical  support  to  the  mass,  or  covered 
with  a  piece  of  gauze,  book-muslin,  or  other 
coarse  fabric,  tied  securely  bj  a  string  round 
the  chimney  near  its  lower  edge,  and  a  Utde 
carded  cotton  being  placed  on  it,  the  onder 
diaphragm  is  render^  complete;  the  upper 
one  may  be  made  of  paper,  when  neoeai 
as  before  described,  or,  where  the  diamet 
small,  may  be  omitted. 

These,  having  no  fnuuel-ahaped  termina- 
tions, require  to  be  inserted  in  a  wide-month 
bottle;  one  which  answers  the  purpose  should  be  selected  and 
always  kept  at  hand ;  a  piece  of  thick  pasteboard,  or  other  firm  anb- 
stance,  may  be  used  as  a  support  for  an  apparatus  of  this  description 


Hg.  122. 


Pig.  128. 


by  cutting  a  bole  in  it  of  the  reqtiired  size,  bo  as  to  suspend  it  over  I 
dish,  or  by  the  aid  of  a  retort  stand  into  a  suitable  jar  or  measure^  as 
shown  in  Figs.  122  and  123.  Lamp-chimneys  with  bulbs  tn  still 
more  convenient  in  this  respect. 

Fig.  124  represents  a  tin  displacer  with  a  water-joint  near  the  %Cfp 
for  covering  and  preventing  evaporation  in  making  ethereal  or  other 
very  volatile  preparations;  the  little  tube  e  serves  for  the  eaoape  of 
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the  air  from  the  lower  vessel  £,  so  as  to  equalize  the  atmospheric 

pressare  between  the  top  of  the  air-tight  displaoer  and  the  receiving 

ixntle ;  the  lower  diaphragm  a  is  soldered  on  to  the 

top  of  this  tube,  and  the  upper  diaphragm  rests  on  Fig-  ^^ 

it;  c  represents  the  gutter  into  which  the  top  d  fits, 

and  which,  being  filled  with  water,  constitutes  an 

air-tight   connection.      The  displacer  fits   into  the 

narrow-mouth  bottle  either  by  the  aid  of  a  cork  or 

not,  as  the  case  m&y  require. 

Broken  BottlcB. — A  portion  of  the  broken  bottles 
in  a  shop  hare  the  bottom  cracked  uniformly  off, 
which  is  likely  to  occur  When  hot  liquids  are  poured 
into  them ;  thej  famish  a  cylinder-shaped  vessel  not 
unlike  the  tin  displacement  apparatus  above  de- 
•cribed;  a  ping  of  cotton  is  used  for  a  diaphragm, 
•B  in  the  oaae  of  the  funnel.  The  bottoms  of  bot- 
tles may  be  cracked  off  for  this  purpose  by  passing 
gradually  roand  them  a  red-hot  rod  of  iron  in  con- 
tact with  the  glass,  and,  when  fractured,  removing 
the  sharp  edge  by  a  file,  or  by  inserting  the  bottle 
in  a  shallow  vessel  of  cold  water,  so  as  to  be  im- 
mersed just  up  to  the  line  to  be  fractured,  and  filling 
it  nearly  to  the  same  line  with  water,  then  pouring 
in  a  sufficient  quantity  of  oil  of  vitriol  sudaenly  to 
raise  the  temperature  on  the  inside^  the  bottom  wiU 
generally  drop  out 

Very  convenient  and  economical  glass  displace- 
ment funnels  are  made  of  various  sizes,  in  shape  like 
a  broken  bottle,  but  thicker  and  more  uniform,  and 
with  a  smooth  edge  at  both  ends;  the  neck  is  drawn 
out  with  the  view  to  inserting  into  a  bottle,  and  the 
cylinder  may  be  conveniently  covered  with  a  suitable 
piece  of  glass  when  desirable.  Ko  diaphragms  ac- 
company the  apparatus;  sponge,  cotton,  or  broken 
glass  being  used. 

Availing  ourselves  of  the  very  cheap  and  common 
production  of  syringes  from  glass  tubes,  which  ex- 
tend to  one  and  a  quarter  inch  in  diameter,  and  can 
be  furnished  at  a  very  low  price,  we  have  procured 
the  apparatus  represented  in  Fig.  12a.  It  is  a  glass 
svringe  of  the  largest  size,  without  the  piston  or  cap. 
It  can  only  be  used  for  small  operations,  for  which, 
however,  it  is  well  adapted.  In  treating  Spanish  files 
and  other  substances  with  ether,  we  have  found  it 
oonvenient  from  the  facility  with  which  the  top  can 
be  corked  up,  preventing  evaporation ;  a  variety  of 
preparations  may  be  conveniently  made  with  the 
Bynngfl  pattern  r' 


? 


The  Qlasa  Funnel. — As  already  stated,  the  common 


Siuu  arrint*  putMcm 


Fig.  126. 
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fannel  fumiabes  one  of  the  most  complete  fonna  of  displacement  appft* 
ratus.  A  porous  diaphragm  inserted  at  the  upper  and  widest  portion  of 
the  neck,  may  consist  of  a  piece  of  moisteQed  sponge,  of  cotton,  or  of 
tow,  while  for  the  purpose  of  spreading  the  liquid  over  the  sorfaoe  of 
the  mass,  a  circular  piece  of  porous  paper  or  of  cotton  cloth  will  aerre 
every  purpose.  When  a  straight  cylinder  is  used  the  swelling  of  tbo 
solid  contents  of  the  displacer  during  the  progress  of  its  saturation  with 
the  menstruum  frequently  almost  arrests  the  passage  of  the  liquid ;  bat 
in  an  ordinary  funnel  the  lateral  pressure  is  forced  into  an  upward 
direction,  owing  to  the  tapering  of  the  sides  of  the  funnel,  and  while 
the  mass  is  rendered  snf&ciently  compact,  it  is  not  bo  compressed  aa 
to  interfere  with  the  operation  of  capillary  attraction  and  the  displaoo- 
ment  resulting  from  the  pressure  of  the  superincumbent  liquid. 

In  the  Pharmacopoeia,  the  form  of  the  percolator  is  of^n  though 
not  always  designated  in  the  several  formnlas.  When  a  funnel  ia 
used,  a  circular  piece  of  muslin  or  of  lint  is  directed  to  be  pressed 
into  the  neck  by  means  of  a  cork  with  notehed  sides,  but  in  all  caaea 
a  similar  piece  of  muslin,  moistened  slightly  with  the  menstruum,  is 
directed  to  be  interposed  between  the  diaphragm  and  the  powder  to 
prevent  the  passage  of  the  fine  particles  of  the  latter. 

Receiving  Vessel. — For  reasons  that  will  more  fully  appear  when 
describing  the  management  of  the  process,  it  is  necessary  that  the 
receiving  vessel  should  be  of  such  size  aa  to  hold 
precisely  the  quantity  it  is  proposed  to  make,  or  be 
suitably  graduated  to  this  quantity,  A  convenient 
plan  adopted  in  the  school  of  practical  pharmacy, 
where  a  variety  of  preparations  are  going  on  at  the 
same  time,  is  to  mark  upon  a  narrow  slip  of  paper 
the  name  and  quantity  of  the  preparation  about 
being  made,  and  pnsto  this  upon  the  receiving  vessel 
before  commencing  the  process,  in  auch  a  position 
that  when  the  required  quantity  has  passed  it  wl 
just  reach  the  top  of  the  slip  of  paper. 

It  is  convenient  for  common  purposes  to  Ice^ 
one  or  more  graduated  bottles,  made  by  pasting  a 
slip  of  paper  longitudinally  on  the  bottles  marked 
with  a  pen  to  the  f^viij,  f^x,  fSxij,  Oj,  and  ^xx 
denominations,  as  shown  in  this  cut;  the  paper  mayt 
be  rendered  impervious  to  moisture  by  collodion  or 
other  varnish. 

"boKifc     "'  The  Management  of  the  Pboce8S. — ^The  fol- 

lowing general  directions  describe  the  mostapproved 
mode  of  conducting  percolation : — 

Reduce  the  substance  to  a  uniform  powder  which  will  pass  through 
a  sieve  of  from  twenty  to  fifty  meshes  to  the  linear  inch  (if  of  very 
close  texture  a  sieve  of  sixty  meshes  is  to  be  preferred);  now  add  jast 
sufficient  of  the  menstruum  to  dampen  the  powder  without  wholly 
destroying  its  mobility ;  this  usually  requires  from  one-fourth  to  one- 
half  as  much  menstruum  as  of  the  powder,  and  m&y  be  aooompliahed 
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on  paper  without  moistening  it.  Now  transfer  to  a  glass  funnel  or 
other  cylindrical  vessel  with  a  porous  diaphragm,  and  pack  it  with  little 
or  much  pressure,  according  to  its  tenacity  or  disposition  to  adhere 
(more  firmly  when  alcohol  or  ether  is  the  menstruum  than  when  water 
is  to  be  used) ;  if  the  particles  of  the  moistened  powder  move  freely 
an  each  other,  th»  packing  should  be  with  as  much  force  as  a  glass 
vessel  will  bear,  the  whole  of  the  powder  being  introduced  at  once, 
and  packed  with  a  pestle  or  packing-stick.  The  percolator  being  now 
properly  supported  with  its  neck  in  a  marked  receiving  vessel,  the 
whole  quantity  of  the  menstruum  may  be  poured  on,  or  to  the 
capacity  of  the  funnel,  and  the  process  allowed  to  proceed  to  comple- 
ticnu  The  liquid  must  not  be  allowed  to  pass  more  rapidly  than  bj 
drops,  and  where  a  continuous  stream  runs  from  the  extremity  it  is 
an  indication  of  the  necessity  of  more  thorough  packing.  In  most 
cases  this  may  be  remedied  by  corking  up  the  tubule  of  the  funnel 
and  allowing  the  mass  to  become  more  compact  by  swelling,  or  it  may 
be  necessary  to  remove  and  repack  the  mass. 

Instances  in  which  ether  or  strong  alcohol  is  used  as  the  men- 
alTQum,  frequently  constitute  exceptions  to  the  rule  of  passing  by 
drops ;  in  these  the  operator  will  use  his  judgment  as  to  repassing  the 
liquid,  being  careful  that  the  strength  is  ^Uy  and  completely  ex- 
tracted by  the  quantity  of  liquid  remaining  in  the  preparation  when 
completed. 

In  the  process  of  packing  the  moistened  powder  into  the  cylinder, 
reference  must  be  had  to  the  nature  of  the  substance  in  hand  and  the 
menstruum ;  the  rule  seems  to  be  that  the  firmness  of  the  packing 
should  be  inversely  as  the  solvent  and  softening  power  of  the  liquid 
upon  the  solid  under  treatment. 

When  a  substance  in  a  suitable  powder  has  been  dampened  and 
properly  packed  in  a  percolator,  so  that,  on  the  addition  of  the  liquid 
above,  it  passes  drop  by  drop,  and  the  first  portions  being  returned, 
give  a  clear  and  very  strong  preparation,  the  last  portions  of  liquid 
should  pass  almost  destitute  of  the  soluble  principles  contained  in  the 
drug.  This  is  the  clearest  indication  of  the  success  of  the  manipula- 
tion, and  obviates  the  necessity  of  any  means  of  expressing  the  last 
portions  of  liquid  from  a  porous  mass. 

In  making  preparations  by  displacement,  we  should  aim  by  skilful 
manipulation  to  extract  nearly  all  from  the  drug  that  is  soluble,  before 
reaching  the  measure  indicated  in  the  formula,  the  last  addition  will 
then  serve  to  displace  the  last  portion  held  by  the  dregs,  and  to  dilute 
the  liquid  to  the  proper  point. 

After  the  process  of  maceration  the  dregs  are  almost  always  satu- 
rated with  the  strongest  portion  of  the  liquid,  which  is  wasted  unless 
some  means  of  expression  are  resorted  to ;  but,  if  the  dregs  be  thrown 
upon  a  filter  and  drained,  and  a  portion  of  the  menstruum  poured 
upon  it,  the  last  drop  may  sometimes  be  displaced  without  a  resort  to 
^e  troublesome  process  of  expression. 

If  the  liquid  thus  added  to  the  dregs  is  different  from  the  men- 
struum originally  employed,  and  especially  if  it  is  a  heavier  liquid,  it 
is  liable  to  mix  with  it,  and  sometimes  results  in  injury  to  the  pre- 
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paration.  By  adding  about  one-third  less  of  the  displacing  liquid 
than  the  supposed  quantity  of  menstrunm  remaining  in  the  dregs,  thu 
inconvenience  is  generally  obviated. 

In  the  preparation  of  tinctures  in  which  the  last  portions  cannot 
be  recovered  by  adding  water  on  to  the  top  of  the  cylinder,  and  in 
making  large  quantities  of  extracts  with  strong  mlcoliol,  the  con- 
siderable loss  of  the  alcohol  calls  for  the  use  of  a  press.  Convenient 
Bcrew-pressea  are  made  in  the  cities,  and  sold  at  moderate  prioea; 
those  shown  in  the  previous  chapter  are  well  adapted  to  the  object 
in  view. 

Solution  of  Oum  Sesitu,  &c.,  in  Displacement  Apparattu. — ^Vegetable 
prodncts  of  this  class  are  usually  so  soluble  in  the  menstroa  employed 
for  their  extraction  as  to  render  it  a  matter  of  little  importance  whetiwr 
they  are  treated  by  maceration  or  percolation.  They  shoald  bo 
thoroughly  divided  in  order  to  expose  an  extended  surface  to  tbe 
action  of  the  liquid,  and,  if  dissolved  by  percolation,  should  be  mixed 
with  an  equal  bulk  of  sand  to  facilitate  the  process.  Tinctures  of  thia 
class  made  by  maceration  require  to  be  filtered  to  free  them  from  im* 
purities  suspended  in  them,  the  necessity  of  which  is  obviated  when 
they  are  made  by  percolation. 

Oondnuout  percolation  may  be  accomplished  W  the  following 
automatic  arrangement,  which  is  adapted  equally  to  filtration : — 

A  bottle  or  globe,  capable  of  containing  the  quantity  of  meostmiim 
necessary  to  complete  the  preparation,  is  fitted  with  a  perforated  oorlc,  in 
which  is  inserted  a  glass  tube  of  such  length  as  that,  being  inverted  over 
the  percolator,  the  tube  will  descend  below  the  surface  of  the  liqnid 
contained  in  it  The  lower  end  of  the  tube  should  have  a  short  curve 
turned  on  it ;  the  bottle  or  globe  being  filled  and  arranged  in  this 
manner  will  not  discharge  any  of  its  contents  into  the  percolator  until 
the  surface  of  the  liquid  contained  in  it  &lls  below  tbe  extremity  of  tbe 
tube ;  a  bubble  of  air  will  then  pass  up  into  the  bottle,  and  a  corres- 
ponding portion  of  the  liquid  will  descend.  In  this  way,  the  supply 
in  the  percolator  will  be  kept  up  until  the  bottle  has  emptied  itself; 
and,  if  the  quantity  of  the  liquid  has  been 
Ftg.  127,  accurately  estimated,  the   preparation  will  be 

finished  without  further  attention. 

Instead  of  having  merely  a  straight  piece  of 
tube  inserted  in  the  mouth  of  the  Dottle  from 
which  the  liquid  is  supplied,  two  tubes  may  be 
used,  as  shown  in  Fig.  127.  In  this  cas^  the 
afflux  tube  a  is  turned  up  at  the  end,  as  re- 
commended ab<jve,  and  as  the  liquid  nina  out 
here  air  enters  at  b.  The  surface  of  the  liqnid 
into  which  a  is  immersed  must,  however,  be 
so  far  below  the  lowest  point  of  &  as  to  enable 
the  air  to  depress  the  liquid  in  the  external 
ascending  part  of  h,  and  thus  to  enter  the  bottle. 
The  M?,e  of  the  tubes  must  be  also  ao  ar- 
ranged that  the  liquid  will  not  run  from  a 
unless  the  orifice  of  the  tube  be  in  contact  with 


XANAGEHEKT   OF   THE   PBO0E88.  185 

the  contents  of  the  filter,  so  that  the  cohesive  attraction  of  the  liquid 
maj  overcome  the  capillary  attraction* 

The  rationale  of  the  process  of  percolation  is  veij  similar  to  that 
of  filtration;  both  are  due  to  capillary  attraction.  In  ordinary  filtra- 
tion, the  capillarity  of  the  paper  causes  the  absorption  of  a  certain 
quantity  of  liquid,  but,  on  more  than  enough  to  wet  it  being  added, 
the  pressure  of  this  drives  out  the  first,  taking  its  place,  and  so  on. 
Precisely  the  same  thing  occurs  in  percolation ;  a  porous  substance 
being  saturated  with  any  liquid  for  which  it  has  an  affinity  will  yield 
this  up,  if  a  portion  of  liquid  be  poured  on  above,*  from  the  force 
of  gravitation  merely ;  and  hence,  in  proportion  to  the  height  of  the 
column  of  liquid,  other  things  being  equal,  will  be  the  rapidity  of  the 
process. 

The  fact  that  alcohol  and  ether  pass  through  most  plants  so  much 
more  rapidly  than  water,  is  due,  perhaps,  in  part  to  these  liquids  being 
less  forcibly  held  by  this  species  of  attraction,  but  mainly  to  their 
dissolving  less  freelv  the  organic  proximate  principles  most  abound- 
ing in  plants,  and  wnich  render  aqueous  liquids  so  thick  and  viscid 
AS  to  pass  vrith  difficulty. 

Very  porous  drugs,  such  as  rhubarb,  senna^  squill,  gentia^  hyoscya- 
inus,  and  others  containing  a  large  proportion  of  extractive  matters, 
cannot  be  conveniently  treated  by  displacement  with  wine  or  liquids 
containing  a  considerable  proportion  oi  water,  owin^  to  their  powerful 
capillarity;  in  treating  these,  either  by  water,  dilutea  alcohol,  or  diluted 
acetic  acid,  the  following  points  are  to  be  observed: — 

a.  The  powder  must  not  be  too  fine,  though  uniform.  The  Pharma- 
copoeia directs  for  rhubarb,  to  be  treated  with  mixed  alcohol  and 
diluted  alcohol,  in  a  powder  which  would  pass  through  a  sieve  of  50 
meshes  to  the  linear  inch  (moderately  fine) ;  or  in  an  instance  where 
diluted  alcohol  is  used,  40  meshes  (moderately  coarse).  For  senna, 
treated  with  diluted  alcohol,  moderately  fine.  Squill,  treated  either 
with  diluted  alcohol  or  diluted  acetic  acid,  moderately  coarse.  Gen- 
tian is  ordered  in  moderately  fine  (No.  50)  and  moderately  coarse  (No. 
40)  powder,  according  to  the  alcoholic  strength  of  the  menstruum. 

b.  The  coarse  powder  must  be  thoroughly  moistened  with  the  men- 
struum before  being  introduced  into  the  percolator ;  it  must  be  at  first 
rather  loosely  packed,  otherwise,  being  swelled  very  much  on  the 
absorption  of  the  liquid,  it  may  become  too  tight.  The  common 
funnel  is  to  be  preferred  under  these  circumstances. 

c  When  the  process  proceeds  with  difficulty,  from  the  causes  above 
described,  or  from  otherwise  defective  manipulation,  it  may  be  partly 
obviated  by  adding  a  considerable  column  of  the  menstruum  above 
the  mass ;  this,  acting  by  hydrostatic  pressure,  forces  the  liquid  through 
with  increased  facility. 

(L  Time  and  patience  will,  to  a  certain  extent,  correct  the  same 
difficulty ;  after  the  first  portions  of  the  liquid,  which  pass  so  slowly 
from  being  highly  charged  with  the  soluble  principles,  and  from  the 
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• 

oontinued  swelling  of  the  powder,  the  remainder  will  often  come 
through  more  readily,  increasing  in  rapidity  to  the  end. 

e.  The  admixture  of  sand  serves  a  good  purpose  in  this  case,  as  in 
that  of  the  gum  resins. 

/.  Alcohol,  diluted  in  various  proportions  with  water,  is  directed 
for  making  fluid  extract  of  senna,  fluid  extract  of  pink-root^  syrup  of 
rhubarb,  syrup  of  seneka,  compound  syrup  of  squill,  and  some  other 
preparations,  with  a  view  to  the  diflBiculty  of  conducting  the  percola- 
tion with  water  alone. 

Very  compact  Drugs. — Seeds  and  other  parts  of  plants,  when  of 
close  texture,  not  readily  penetrable  by  menstrua^  may  require,  as 
directed  in  the  case  of  tincture  of  nux  vomica,  that  the  finely  pow- 
dered drug  be  subjected  to  prolonged  elevation  of  temperature  in 
contact  with  the  menstruum,  previously  to  percolation.  And  the 
instances  are  frequent,  not  only  in  preparing  fluid  extracts,  but  also 
tinctures,  that  owing  to  failure  to  extract  the  whole  strength  of  the 
drug  with  the  .quantity  of  menstruum  ordered,  it  becomes  necessary 
to  continue  the  process  and  evaporate  the  excess  of  the  menstruum ; 
in  such  cases,  special  care  must  be  taken  to  preserve  the  proper 
alcoholic  strengm  of  the  preparation  by  allowing  for  the  greater 
proportioi^l  loaPof  the  more  volatile  ingredient,  and  to  prevent  the 
deterioration  of  the  preparation  by  heat,  by  the  precaution  almost 
invariably  directed  in  the  Pharmacopoeia,  of  setting  aside  the  firsts 
more  concentrated,  part,  evaporating  the  last  portion  only,  and  finally 
mixing  the  liquors. 

Displacement,  applied  to  hot  liquids,  requires  some  modification  of 
the  apparatus  and  the  manipulation. 

The  deterioration  to  which  vegetable  infusions  are  liable  by  boiling 
is  adverted  to  under  that  head ;  the  chief  use  of  percolation  with  steam 
or  hot  liquids  is  to  obviate  this,  at  the  same  time  that  the  advantages 
of  high  temperature  are  secured. 

The  steam  percolator,  Fig.  128,  invented  by  the  late  C.  Augustus 
Smith,  of  Cincinnati,  Ohio,  consists  of  two  distinct  parts,  B,  the  dis- 
placer,  and  C,  the  boiler,  connected  by  a  tube  of  tin  or  lead,  D.  ^  is  a 
tin  cap  luted  on  to  the  top  of  a  common  displacement  tube  terminating 
in  the  funnel-shaped  appendage  below.  This  is  surrounded  by  a  tin 
jacket,  into  the  bottom  of  which  the  conical  tube  G  conducts  cold 
water,  while  the  spout  ff  discharges  the  warmed  water  from  the  top. 
The  substance  to  be  treated  being  placed  in  the  displacer,  and  the 
liquid  designed  to  be  applied  to  it  put  into  the  boiler,  the  connections 
are  luted  on,  and  heat  applied  by  the  lamp  E,  or  preferably  by  a  gas 
furnace.  The  vapor  which  is  generated  passes  through  the  tube  D,  and 
])enetrates  the  whole  mass  in  the  displacer,  the  jacket  being  now  filled 
with  cold  water,  the  steam  is  condensed  and  passes  out  below,  where 
it  is  collected  in  the  receiver  F.  The  advantage  is  thus  gained  oi 
penetrating  the  powder  thoroughly  by  the  aid  of  heat,  while  the  de- 
teriorating influence  of  decoction  is  avoided. 

Repeated  use  of  this  instrument  has  convinced  me  that  it  possesses 
advantages  over  the  ordinary  means  for  extraction  with  hot  liquids 
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which  ehonld  recommend  it  to  general  favor;  it  is  not  only  useful  as 
a  substitute  for  decoction,  hut  obviates  the  difficulty  above  adverted 
to  of  extracting  certain  porous  and  largely  soluble  vegetables  with 
■water.  The  steam,  whetner  of  water  or  alcohol,  being  generated  in 
the  boiler  ajid  passed  into  the  displaoer  before  the  addition  of  cold 


water  to  the  cooler,  is  maintained  at  an  elevated  temperature  until  it 
has  thoroughly  permeated  the  mass ;  it  is  then,  by  refrigeration,  con- 
verted into  liquid,  which  fiuds  ready  egress  through  the  lower  orifice, 
and  ifl  highly  charged  with  the  soluble  vegetable  principles  present. 
The  removal  of  these,  added  to  the  pressure  of  the  steam,  continually 
kept  up  from  the  boiler  as  fast  as  it  is  condeused,  renders  the  flow 
rapid  and  the  preparation  coneeutrated. 

Fluid  extract  of  senna  can  be  prepared  in  the  steam  displaoer  in 
leea  than  twelve  hoars,  without  the  use  of  alcohol  as  a  menstruum ; 
80  concentrated  is  the  decoction  obtained  in  the  first  instance  as  to 
require  comparatively  little  evaporation  to  bring  it  to  the  officinal 
standard. 

The  apparatus,  as  above  described,  is  imperfectly  adapted  to  treat- 
ing substances  with  diluted  alcohol ;  if  that  liquid  be  placed  in  the 
boiler,  the  effect  of  the  heat  applied  is  to  drive  over  the  alcohol  first 
and  then  the  water,  so  that  the  first  portion  being  stronger  of  the 
resinous  principles,  and  the  latter  of  the  starch  and  extractive,  the 
mixture  of  the  two  would  be  turbid,  and  the  extract  not  freely  soluble. 
To  obviate  this,  two  boilers  are  sometimes  adapted  to  one  cylinder, 
one  fur  alcohol  and  the  other  for  water,  and,  by  a  proper  regulation  of 
the  heat  to  each,  the  vapors  may  be  brought  over  in  nearly  equal 
proportions  at  the  same  time.  The  cylinder  should  not  be  made  of 
too  great  diameter  nor  length ;  but  I  am  informed  by  the  inventor 


Fig.  129. 
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that  he  uses  cylinders  of  the  capacity  of  a  barrel ;  this  is  perhaps  the 
largest  size  that  would  answer  well  in  practice ;  where  larger  quanti- 
ties  of  the  same  substance  are  to  be  treated  at  once  than  will  fill  such 
a  cylinder,  or  where  several  different  operations  requiring  the  same 
menstruum  are  to  be  conducted  simultaneously,  two  or  more  cylinders 
may  be  attached  to  the  same  boiler,  and  placed  in  the  same  cooler. 

Substances  heretofore  digested  in  hot  alcohol,  a  very  inconvenient 
process,  may  be  treated  with  that  menstruum  with  great  facility  by 
using  this  apparatus. 

For  percolcUion  toith  ether,  an  ingenius  apparatus,  invented  by  Prot 
Mohr,  is  figured  in  his  work.    It  combines  the  advantages  of  a  good 

air-tight  displacer  with  that  of  a  still  for  recover- 
ing the  ether;  it  is,  however,  a  complex  appa- 
ratus, and  rather  troublesome  to  use. 

For  percolation  at  ordinary  temperaturesi,  es- 
pecially where  a  small  amount  of  the  medicinal 
substance  is  to  be  treated  with  ether,  a  common 
displacer  may  he  used,  care  being  taken  to  cover 
it  and  the  receiving  vessel,  to  prevent  evapora- 
tion ;  a  narrow  lamp-chimney,  fitting  below  into 
a  wide-mouth  bottle,  will  be  found  to  serve  a 
good  purpose,  or,  if  lar^e  enough,  a  syringe 
pattern  displacer.  An  adapter,  such  as  is  used 
m  retort  operations  (Fig.  129,  A),  may  be  in- 
serted through  a  perforated  cork  into  a  con- 
venient bottle,  the  top  being  covered  with  a  piece 
of  bladder  pierced  with  pin-holes,  or  fitted  rather 
loosely  witn  a  cork  to  prevent  evaporation. 

Fig.  129  represents  two  forms  of  displacers  for 
ether  and  other  volatile  liquids;  ^  is  an  adapter. 
The  tube  C  is  drawn  out  into  a  fine  point,  so  as 
to  admit  the  passage  of  the  air  without  favoring 
evaporation.  E  represents  a  notched  cork  dia- 
phragm, F  a  broken  retort  beak,  suited  to  similar 
operations. 

The  application  of  a  vacuum  to  promote  the 
rapidity  of  percolation  is  an  important  improve- 
ment in  certain  cases,  and  several  very  ingenious 
forms  of  apparatus  have  been  contrived  by  the 
French  with  this  end  in  view ;  perhaps  the  best 
of  these  are  the  cofiTee-pots,  in  which  the  pressure 
of  steam  is  first  brought  to  bear  in  penetrating 
the  mass  with  the  hot  liquid,  and  then,  by  the  withdrawal  of  the 
source  of  heat,  the  steam  is  immediately  condensed,  creating  a  vacu- 
um which  hastens  the  downward  passage  of  the  liquid.  In  using 
Smith's  steam  displacer,  though  at  no  time  a  very  complete  vacuum 
is  formed,  yet  this  principle  comes  into  play,  and  undoubtedly  facili- 
tates the  percolation  of  the  mass  under  treatment,  in  the  same  way 
that  it  operates  in  a  vacuum  displacer. 


BztaBpoimaMiu    flan  di*- 
plaoen. 
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CHAPTER   VII. 

TINCTURES. 

Thb  consideration  of  the  process  of  percolation  has  prepared  the 
student  to  enter  upon  those  Galenical  solations  in  the  preparation  of 
which  it  is  employed.  Prominent  among  these,  as  the  most  numerous 
and  most  varied,  is  the  class  of  tinctures  called  by  the  French  alcoola- 
tores. 

The  study  of  these  and  other  Galenical  solutions  is  less  attended  to 
by  students  than  their  importance  demands;  in  some  respects,  a 
kiiowledge  of  pharmaceutical  preparations  is  more  important  than  a 
fiimiliarity  with  the  drugs  themselves.  It  is  the  preparations  that 
enter  into  the  prescriptions  of  the  physician  almost  exclusively ;  he 
should  be  acquainted  not  only  with  their  doses,  but  with  their  proper 
therapeutical  and  pharmaceutical  adaptations,  as  modified  by  the 
menstrua  employed  in  their  preparation,  by  their  degree  of  concentra- 
tion, their  miscibility  with  other  liquids,  and  their  other  physical 
peculiarities. 

With  a  view  to  conveying  this  knowledge,  as  far  as  practicable,  the 
present  chapter  is  devoted  to  the  consideration  of  the  tinctures  officinal 
in  the  U.  o.  Pharmacopoeia,  and  those  unofficinal  tinctures  which 
are  commonlv  used  in  this  country. 

Tinctures  invariably  contain  alcohol,  more  or  less  diluted,  as  the 
vehicle  for  their  active  ingredients. 

Alcoholf  as  officinal  in  the  Pharmacopoeia,  is  a  colorless,  limpid, 
very  volatile  liquid,  of  a  peculiar  penetrating  odor,  and  burning  taste, 
having  a  specific  gravity  of  .835.  Its  chief  impurities,  as  found  in 
commerce,  are  as  follows:  Water,  which  increases  its  specific  gravity 
in  the  ratio  of  its  proportion;  fusel  oil,  a  constituent  of  whiskey, 
which  being  volatile,  though  leas  so  than  alcohol,  is  generally  imper- 
fectly separated  in  the  distillation ;  this  may  be  detected,  by  its  im- 
parting the  peculiar  odor  of  whiskey  to  the  alcohol,  and  particularly 
by  the  odor  left  on  the  hand,  after  the  alcohol  has  evaporated  from 
it :  and  occasionally  coloring  matter,  derived  from  the  casks  in  which 
it  is  kept 

For  a  description  of  the  mode  of  manufacture  and  chemical  charac- 
ters of  alcohol  the  reader  is  referred  to  Part  IV.,  where  it  is  treated 
of  as  a  product  of  Fermentation. 

Alcohol,  of  .885  sp.  gr.,  called  druggist's  alcohol,  contains  85  per 
cent  of  pure  or  absolute  alcohol ;  it  is  an  excellent  solvent  for  a  large 
number  of  vegetable  substances,  as  resins,  camphor,  benzoic  acid, 
tannic  acid,  the  balsams,  grape  sugar,  the  vegetable  alkalies,  castor  oil ; 
also  for  some  inorganic  substances,  as  iodine,  chloride  of  iron,  carbo- 
nate and  muriate  of  ammonia,  caustic  potassa  and  soda,  nearly  all  deli- 
quescent^ and  a  few  other  salts.    It  mixes  freely  in  all  proportions 
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with  water,  ether,  acetic  acid,  and  most  of  the  essential  oils,  and  reacts 
with  several  acids,  forming  ethers. 

Besides  its  extensive  solvent  powers,  qualifying  it  for  so  many  uses 
in  pharmacy,  it  is  a  most  convenient  antiseptic,  effectually  preventing 
fermentation  in  organic  solutions  to  which  it  is  added. 

By  the  low  temperature  at  which  it  evaporates,  it  is  well  suited  to 
the  preparation  of  concentrated  medicines,  requiring  evaporation. 

In  connection  with  these  valuable  physical  properties,  it  has  import- 
ant therapeutical  relations.  Alcohol  is  a  powerful  arterial  stimulant; 
even  in  small  quantities  it  produces  fulness  of  pulse,  and  a  general 
excitant  influence  on  the  system ;  and  hence  the  tinctures,  especially 
those  given  in  large  doses,  should  not  be  used  in  the  t]:^eatment  of 
inflammatory  diseases,  and  should  be  employed  with  prudence  in  all 
chronic  cases,  lest  the  continual  stimulus  derived  from  the  alcohol 
they  contain,  should  I'ead  to  the  habitual  use  of  intoxicating  drinks. 

The  use  of  strong  alcohol  in  the  preparation  of  tinctures,  is  confined 
to  a  comparatively  small  number,  chiefly  such  as  contain  a  consider- 
able proportion  of  essential  oil,  of  resin,  or  of  resinoid  principles. 
These  constitute  the  second  class  in  the  syllabi  which  follow. 

Diluted  Alcohol — Alcohol  DiliUum  U.  S.  P. — This  is  more  extensively 
employed  than  the  foregoing  as  a  menstruum  for  tinctures ;  it  consists 
of  equal  parts  by  measure  of  alcohol  and  water ;  its  specific  gravity  is 
.935.  Containing  water,  the  great  natural  solvent,  in  so  large  propor- 
tion, this  liquid  is  capable  of  extracting  from  plants,  gum,  extractive 
matter,  vegetable  albumen,  and  most  coloring  matters  which  are 
soluble  in  that  menstruum,  and,  to  a  certain  extent,  resinous  matters^ 
essential  oils,  and  vegetable  alkalies,  soluble  in  alcohol;  also  sugar  and 
tannic  acid,  soluble  in  both. 

It  has  been  supposed  that  the  affinity  for  each  other  of  the  two 
ingredients  in  this  liquid,  interferes  somewhat  with  the  solvent  powers 
of  each ;  so  that  substances  wholly  insoluble  in  water  would  not  be  so 
thoroughly  extracted  by  a  given  quantity  of  diluted  alcohol,  as  by 
half  the  quantity  of  strong  alcohol ;  and  so  in  the  case  of  substances 
insoluble  in  alcohol,  they  would  not  be  so  thoroughly  extracted  by 
the  mixture  as  by  water  alone ;  but,  according  to  the  experiments  of 
M.  Jacques  Personne,  published  in  the  "  American  Journal  of  Phar- 
macy," vol.  xviii.  pp.  21,  103,  the  reverse  of  this  is  the  fact,  and  a 
mixture  of  alcohol  and  water  is  stated  to  be  a  better  solvent  of  the 
resinous  and  extractive  principles  of  plants,  than  the  same  quantity 
of  these  two  liquids  separately  employed. 

Whatever  may  be  the  truth  in  theory,  diluted  alcohol  is  found  in 
practice  to  answer  a  good  purpose;  furnishing  tinctures  which  are 
reasonably  permanent,  at  the  same  time  that  they  are  less  stimulating 
than  those  made  with  strong  alcohol,  and  are  generally  miscible  with 
aqueous  solutions  without  any  portion  of  their  active  principles  pre- 
cipitating. 

Several  observers  have,  however,  directed  attention  to  the  deposits 
universally  occurring  in  tinctures  after  long  standing,  and  the  con- 
clusion has  been  reached,  by  experiment,  that  these  generally  contaia 
appreciable  quantities  of  the  active  ingredients  of  the  preparations. 
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There  are,  no  doubt,  advantages  gained  by  varying  the  proportions 
of  water  and  alcohol  to  suit  particular  drugs. 

There  are  several  preparations  officinal  in  the  Pharmacopoeia  which 
are  exceptions  in  the  proportion  of  alcohol  contained  in  tnem.  The 
infusion  of  digitalis,  ana  compound  infusion  of  gentian,  as  before 
stated,  are  rendered  permanent  by  small  quantities  of  alcohol  added 
to  them,  or  by  being  made  with  very  weak  diluted  alcohol. 

The  numerous  fluid  extracts  are  made  with  varied  proportions  of 
alcohol  and  water  in  extracting  the  drugs,  and  also  with  a  suitable 
proportion  of  alcohol,  added  for  its  antiseptic  properties. 

Tincture  of  aloes,  tincture  of  kino,  and  tincture  of  arnica,  are  exceptions 
to  the  usual  proportions  of  alcohol  and  water  used  in  the  preparation 
of  the  tinctures.    {See  Formulas.) 

The  formulas  are  given  in  this  chapter  for  all  the  tinctures  in  the 
U.  S.  Pharmacopoeia^  and  some  others,  deemed  of  importance.  The 
following  syllabus  has  been  prepared  by  way  of  presenting  in  a  single 
view  thi^  important  class  of  preparations,  and  the  classification  gives 
fiusilities  to  the  student  for  committing  to  memory  the  proportions, 
Qses^  and  doses  of  the  officinal  tinctures. 

THE  OFFICINAL  TINCTURES. 

Classified  for  Study.  (See  Formulas  and  Gomments.) 

Tincturm  U.  S.  P.  1860. 

Gbovp  1. — Narootics,*  Mdativefl,  &o.    With  diluted  alcohol.    Proportions  Jij  <tf  the 
drag  to  O).     Doees  10  drops  to  f  ^ij. 


OflelnAl  Vune. 

Med.  Properties. 

Done. 

Reroftrk«. 

Tlnctnra  aconiti  folii 

Nervoas  sedaiiye 

20  to  30  drops 

See  Tinct.  aconiti 

radicis. 

u 

belladonns 

Narcotio 

do. 

From  the  leaves. 

u 

Btramonii 

do. 

do. 

Made  from  the 
seeds. 

M 

conii 

Alterative,  narootio 

30  to  60  drops 

Misnamed  tinct. 

cicuts. 

M 

hyosoyami 

Narcotic,  laxative 

do. 

From  the  leaves. 

M 

digitalis 

Diuretic,  sedative 

10  drops 

From   English 
leaves  of  2d  year. 

U 

80ill» 

Emetic,  diaret.,  &o. 

10  to  30  drops 

See  Acetum  scill®. 

M 

oolchici 

Diuretic,  &o. 

20  drops  to  f3j 

From  the  seeds.  See 
Vina  and  Aceta. 

M 

lobelia 

Emetic,  narcotic 

f 588  to  f3J 

Emetic  dose,  f  Jss. 

II 

sangninarise 

do. 

do. 

do. 

The  first  Ghroup  of  tinctures  are  all  made  in  the  proportion  of  two 
ounces  of  the  drag  to  one  pint  of  diluted  alcohol ;  they  are  easy  of  pre- 
paration by  percolation,  the  herbs  usually  yielding  their  active  princi- 
ples and  coloring  matter  before  the  whole  amount  of  menstruum  has 
passed.  Stramonium  and  Colchicum  tinctures  are  made  of  the  pow- 
dered seeds:  the  former  is  remarkable  for  having  a  peculiar  green 
or  fluorescent  appearance  when  seen  by  reflected  light,  though  very 
clear  and  of  a  decided  brown  color  by  transmitted  light. 

I  See  G^up  2,  and  Galenical  Preparations  of  Opium. 
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The  majority  of  them  are  narcotics,  and  are  given  in  the  doee  of 
from  20  to.  60  drops.  Considered  therapeutically  the  six  first  named 
in  the  table  form  a  very  natural  group ;  the  remaining  four  have  fewer 
points  of  resemblance,  and  several  cannot  be  classeid  with  narcotioB 
without  doing  some  violence  to  their  true  position.  ^  The  tincture  of 
digitalis  is  not  only  peculiar  in  its  therapeutical  action,  but  forms  an 
exception  in  the  dose,  which  should  not  exceed  ten  drops. 

Oboup  2. — Narcotics,  Bedatires,  &o.    With  strong  alcohol,  saturated  or  noari/  to. 
Dose  5  to  10  drops. 


OfleinAl  Nuneu 

Proportions. 

DOM. 

M«dkal  PropmlM. 

Tinctura  aconiti  radicis 
"      nncis  Tomicn 
«      veratri  vlridis 
«      cannabis 

SvjtoOJ 
livtoOj 
gviij  to  Oj 
3vj  ext.  to  OJ 

gtt.  T  to  X 
gtt.  T  to  XT 
gtt.  T  to  XT 
gtt.  T  to  XX 

Nerroos,  sedatiTe. 
Nerrons,  stimolant. 
Arterial,  sedatiTe. 
Cerebral,  sUmiiUiit 

The  second  Oraup  of  tinctures  are  among  the  most  powerful  liquid 
preparations  in  use.  They  require  the  utmost  care  in  percolating  the 
several  drugs,  that  the  process  shall  proceed  so  slowly  and  so  com- 
pletely as  to  extract  the  active  principles  from  the  large  amounts 
prescribed,  or  should  it  happen  that  the  whole  strength  has  not  been 
extracted  up  to  the  time  or  near  the  time  of  the  full  quantity  having 
passed,  it  is  better  to  set  aside  the  tincture  which  has  been  oolleoted 
and  pass  the  remainder  into  an  evaporating  dish,  in  which  it  may  be 
concentrated  at  a  very  low  temperature  and  added  to  the  first  portion. 

These  tinctures  should  be  generally  diluted  in  prescription,  rather 
than  prescribed  singly,  except  where  the  patient  or  nurse  has  experi- 
ence and  care  in  dropping.'  It  is  needless  to  remind  the  reader  that 
these  tinctures  are  powerful  poisons,  though  the  tincture  of  veratrum 
viride  is  perhaps  not  unfrequently  taken  in  doses  much  larger  than 
that  indicated  above. 

Gioup  3. — Chiefly  stimulants  and  aron^atics.      Doses,  generally  from  fSJ  to  f  5^. 
Made  of  Tarying  proportions  with  dilated  alcohol. 


Ofldoftl  N»in«. 

Proportionn.                         Dom. 

ll«d.  Prop«rti«a,  fte. 

Tinctura  Talerian» 

5ij  to  Oj 

r^« 

Tonic,  antispasm. 

**      serpentarin 

ziss  do. 

do. 

Stimulant,  tonio. 

'*      cubeb» 

5iJ    do. 

do. 

Stimulant,  diuretie. 

**      cantharidis 

588   do. 

gtt.IX 

Stim.,  to  be  diluted. 

**      capsici 

do.   do. 

m 

do.            do. 

**      cinnamomi 

iiss  do. 

fSiJ 

▲romatio,adJ  uTant 

**      cardamom! 

5U    dp. 

m 

do.          do. 

'cardamom  ^i\j 

cinnamon  5iiiis 

**      cardamom!  comp. 

toO) 

caraway  3J 
honey  ^j 
cochineal  5^3 

fS» 

do.          do. 

**      amic» 

S'^toO^lwatrlp.^- 

Used  externally. 

I  The  tincture  of  eannnhiSf  whfch  is  prepared  by  trituration  in  a  mortar,  is*  quite 
incompatible  with  aqueous  liquids  unless  suspended,  as  directed  under  the  head  of 
Sztemporaueous  Preparations.  It  is  very  Tariable  in  strength,  owing  to  the  diflbv- 
ence  in  the  quality  of  the  extract  in  commerce. 
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The  third  Oraup  has  less  points  of  resemblance  among  its  members 
than  either  of  the  others.  Tinctures  of  valerian  and  serperUaria  may 
be  substituted  by  the  corresponding  fluid  extracts.  Tincture  of  cubebs 
ia  rarely  used,  the  oleo-resin  being  adapted  to  the  form  of  lozenge 
lad  of  mixture.  I^ncture  of  cantharides,  which  is  much  prescribed  as 
an  addition  to  preparations  for  the  hair,  to  the  growth  of  which  it  is 
an  admirable  stimulant,  should  for  this  purpose  be  made  with  strong 
alcohoL  Tincture  of  arnica,  which  is  a  new  officinal,  is  often  made  with 
strong  alcohol,  which  has  the  advantage  in  view  of  its  use  externally,  of 
less  color,  and  more  powerful  stimulating  properties.  The  addition  of 
one-third  water,  as  airected  in  the  Pharmacopoeia,  should,  of  course, 
be  complied  with,  out  of  respect  to  the  national  standard,  and  for  the 
sake  of  uniformity.  The  last  three  tinctures  of  this  group  are  all 
used  for  the  same  purposes,  as  adjuvants  to  other  medicines,  m  extem- 
poraneous solutions  and  mixtures.  The  compound  tincture  of  carda- 
mam  is  a  very  elegant  one  for  this  purpose.  In  the  late  edition  of  the 
Pharmacopoeia  this  has  been  improved  by  the  substitution  of  raisins, 
which  were  formerly  introduced  as  a  sweetening  ingredient,  by  honey, 
which,  besides  being  added  with  more  facility,  does  not  interfere  with 
the  permanence  of  the  rich  color,  which  is  one  of  the  great  recom- 
mendations of  this  adjuvant. 

Qboup  4. — Theee  are  made  with  dilated  alcohol.  Thej  are  generallj  quite  inoom- 
patible  with  salts  of  iron,  forming  inky  solutions.  They  are  all  astringents  or 
tonicSf  or  both.    Doses,  from  f  3J  to  f  3U> 


OflolMkl  VaoM. 


ProporUoiu. 


TlBotora  galla 
**      cateohn 


M 
44 


M 

a 
u 

M 

u 


kino 

kramerin 
cinohon» 


M 


oomp. 


calamh» 

gentiann  comp. 

quassin 
humnli 


lij  toOj 

Jiss  to  Oj  with  5 J  oinnam. 

si-tooj  {;r;ip.^- 

3iij  to  oj 

do.        (jellow  bark) 

red  bark  ^ij 

B.  orange-peel  Jiss 

serpentaria  5iU 

saffron  5j 

Saunders  ^ 
3  ij  to  •  j 

gentian  Jj 

orange-peel  ^ss 

cardamom  5U 
|j  to  Oj 
5iisstoOJ 


51J    HJ 

(  cai 


tofj 


itoOj 


DOM. 


do. 
do. 

do. 

do. 

do. 

do. 
do. 


Med.  Properties. 


Astringent, 
do. 

do. 

do. 
Tonic. 


do.     aromatic. 
(Huxham's.) 

Tonic. 

do.     aromatic. 

do. 

do.    sedative. 


In  this  group  the  tunic  and  astringent  preparations  are  appropri- 
ately associated,  though  differing  among  themselves.  The  tinctures  of 
quassia  and  Colombo  are  sui  generis  m  containing  no  astringent  prin- 
ciple. The  dose  of  these  will  be  observed  to  be  larger  than  of  the 
previous  groups,  ranging  from  two  flaidrachms  to  half  a  fluidounce. 

Tinctures  of  kino  and  catechu  are  very  popular  astringents,  but 
liable  to  gelatinize  by  age,  particularly  the  first  named,  on  which 
account  the  Pharmacopoeia  directs  that  only  half  a  pint  should  be 
laade  at  once.    In  the  late  edition  the  proportions  of  alcohol  and 
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water  are  varied  to  meet  this  difficulty;  doabtless  as  the  result  of  ex- 
periments. 

Of  this  group  Huxho.rrCs  tincture  of  cinchona  holds  pre-eminence  as  a 
popular  tonic,  though  it  and  the  simple  tincture  of  (yellow)  cinchonai 
a  most  unsightly  preparation,  are  both  being  superseded  in  many 
circles  by  the  more  elegant  "  elixirs  of  bark"  recently  introduced. 

pBoup  5. — ^With  dilated  alcohol,  oathariios,  and  stomaohics.    Doses,  fJJ  to  fjit. 


OfldnAl  Nam*. 


TiBot.  hellebori 
"      Jalapn 

**      rhei 


u 


**    et  Bennn 


tt 


alogB 


Proportions. 


3ij  to  o)  ' 

.?^y*^^J/waterlp. 
rhubarb  |i88       J  ♦^  rw 
cardamom  3iJ     J  *®  ^ 
rhubarb  §88 
senna  .^ 
coriander  5b8 
fennel  ^ss 
Saunders  3] 
saffron  gr.  zt 
liquorice  gr.  xr 
t  raisins  SiiJ. 

{soc.  aloes  Jss 
liquorice  §i88 


toOisB 


}alc.  f^iT 
water  f]5zij 


DoM. 


do. 
fSss 


do. 


do. 


Med.  FropMilai,  etCL 


Emmenagogue,  eathart 
Cathartic  used  in  eom- 
bination. 

Tonic,  oathariio. 


CarminatiTe,  lazatiTV. 
(Warner's  CordimL) 


Cathartic 


Tinctures  of  hellebore  and  of  jalap  are  rarely  prescribed,  especially 
the  latter,  which  is  not  miscible  with  aqueous  liquids  without  precipi- 
tation. 

Two  compound  tinctures  of  rhubarb  which  were  officinal  in  the 
older  Pharmacopoeias,  have  been  omitted  from  the  late  edition,  as  also 
the  tincture  of  senna  and  jalap ;  they  were  little  prescribed. 

The  tincture  of  rhubarb  and  senna  is  directed  to  be  made  by  macera- 
tion, but,  with  the  exception  of  the  raisins,  which  should  be  sepa- 
rately macerated  in  the  tincture,  the  ingredients  if  properly  powdered 
and  mixed,  are  well  adapted  to  displacement 

Tincture  of  aloes  is  so  very  disgusting  that  few  physicians  with  due 
regard  for  their  patients  will  inflict  it  upon  them,  especially  as  vinum 
aloes  is  so  superior  to  it.  Several  infusions  containing  aloes  are  given 
under  the  head  of  Unofficinal  Infusions. 

The  doses  named  in  the  tables  may  be  considered  as  average  adult 
doses ;  it  is  impossible  to  state  their  variations  in  a  syllabus. 
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Gboup  6. — Resinous  Tinctures,  made  with  strong  alcohol,  incompatible  with  aqneous 
liquids.     Doses,  f  5bb  to  f5ij. 


OfllcinAl  Nama. 

Proportions. 

Dose. 

'3J 

Medical  Properties. 

Tinotora  mjTrhm^ 

Siij  to  Oij 

Astringent,  emmenagogue. 

tt 

aloes  et  mjrrhn 

(  aloes  iiBB     1 
•!  saffron  §S8    • 
I  myrrh  3{i8S  . 

tsi 

Laxatire,  emmenagogue. 
(Klixir  proprietatis.) 

M 

guaiaoi 

Siij  to  Oj 

'3iJ 

Alterative,  diaphoretic. 

M 

assafoBtida 

Sij  toOj 

tsi 

Antispasmodic. 

U 

castorei 

|j  toOj 

t^aa 

Antispasmodic. 

«• 

lupulinn 

SiJtoOj 

t5i 

Tonic,  narcotic. 

M 

tolutani 

Jiss  to  Oj 

fgse 

Stimulant,  expectorant. 

'  benzoin  Jiss 

<« 

t  bensoini  comp. 

1 

• 

storax  ^ 
bals.  tolu  J 88 
aloes  5ij 

■toOj 

ts»» 

Stimulant,  expectorant. 
(See  Turlington's  balsam.) 

M 

zingiberis 

Jiv  to  OJ 

fsi 

Carminative. 

Tinctures  of  this  group  are  all  incompatible  with  aqueous  liquids, 
which,  by  rendering  the  resinous  ingredient  insoluble,  precipitate  it. 
Notwithstanding  this  apparent  disadvantage,  they  may  be  added  to 
aqueous  mixtures,  where  sugar  or  gum  are  added  as  excipients.  Some 
of  the  resinous  tinctures  are  much  given  on  sugar,  which  is  allowed 
to  dissolve  slowly  in  the  mouth ;  they  may  also  be  given  in  milk. 

Junctures  of  tolu  and  ginger  are  used  in  the  preparation  of  the  offi- 
cinal tolu  and  ginger  syrups.  The  latter  is  extensively  known  as 
essence  of  ginger,  and  is  one  of  the  most  popular  of  carminatives. 

Tincture  of  myrrh  is  almost  exclusively  used  in  the  composition  of 
gargles  and  mouth-washes,  its  stimulant  and  astringent  properties 
fitting  it  to  these  uses.  Tincture  of  guaiac  is  remarkable  for  the  green 
color  of  the  precipitate  produced  on  its  addition  to  milk,  which  is  the 
"usual  vehicle  in  which  it  is  administered.  The  patient  is  apt  to  be 
^darmed  at  this  appearance  unless  previously  informed  of  it. 

The  solutions  oi  camphor  and  essential  oils  in  alcohol  are  placed, 
"by  the  last  revision  of  the  Pharmacopoeia,  under  the  general  head 
^^piritus, 

Boup  7. — Ammoniated  or  Volatile  Tinctures,  made  with  aromatic  spirit  of  ammonia. 


net.  guaiaoi  ammoniata 
yalerians 


t( 


t( 


jiv  to  Oiss      Stimulating  diaphoretic, 
;ij  to  Oj  Antispasmodic, 


Dose,  f  5j« 
do. 


Aromatic  spirit  of  ammonia,  itself  an  admirable  stimulant  and  ant- 
id,  and  extensively  used  as  a  remedy  for  sick  headache,  is  used  as  a 
enstruum  in  this  class  of  tinctures ;  it  has  the  advantage,  from  the 
q[i3Uiitity  of  carbonate  of  ammonia  it  contains,  of  increasing  the  solu- 

'  I  do  not  see  the  propriety  of  the  use  of  strong  alcohol  in  aU  the  tinctures  of  this 
*v**'  ^^  s^vcwii*  diluted  alcohol  would  seem  to  be  the  proper  menstruum.  In  myrrh, 
A;^'*  are  44  parts  of  gum  to  40  of  resin,  and  2  of  essential  oil,  so  that  the  proportion  of 
^Unted  alcohol  would  be  nearly  suited  to  its  solution.  In  assafoBtida  there  are  about 
^^  parts  of  resin  and  31  of  gum,  which  would  seem  to  indicate  the  use  of  about  2 
^•t*  of  alcohol  to  1  of  water. 

10 
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bility  of  resinous  bodies,  and  also  adding  to  their  stimulating  e£kct8 
and  comparative  medicinal  efficiency  in  certain  cases. 

Volatile  tincture  of  gtiaiac  is  prescribed  in  gouty  affections  with  an 
acid  diathesis. 

Volatile  tincture  of  Valerian  has  been  almost  superseded,  of  late,  by 
Pierlot's  solution  and  elixir  of  valerianate  of  ammonia ;  yet  the  diflfii- 
sible  character  of  the  ammoniacal  spirit  is  well  adapted  to  add  effi- 
ciency to  this  noted  antispasmodic  root,  and  when  the  tincture  is 
carefally  prepared  with  fresh  materials,  it  is  a  most  valuable  remedy; 
the  percolator  should  be  covered  to  prevent  loss  of  the  volatile  in- 
greoient. 

WoBKiNa  Formulas  for  preparing  the  Tinctures. 

From  the  U.  S.  Pharmacopoeia, 

Tinctura  Aconiti  Folii  U.  S.  P. 

Take  of  Aconite  leaf,  recently  dried  and  in  fine  powder,  four  troy- 
ounces. 
Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Aconiti  Radicis  U.  S.  P. 

Take  of  Aconite  root,  in  fine  powder,  twelve  troyounces. 
Alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  six  fluidounces  of  alcohol,  pack  it  firmly 
in  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon  it  untLL 
two  pints  of  tincture  are  obtained. 

Tinctura  Aloes  U.  S.  P. 

Take  of  Sogotrine  aloes,  in  fine  powder,  a  troyounce. 

Liquorice  three  troyounces. 

Alcohol  half  a  pint. 

Distilled  water  a  pint  and  a  half. 
Macerate  for  fourteen  days,  and  filter  through  paper. 

Tinctura  Ahes  et  Myrrhse  tJ.  S.  P. 

Take  of  Socotrine  aloes,  in  moderately  fine  powder, 

Myrrh,  in  moderately  fine  powder,  each,  three  troyounces—- 
Safiron,  in  moderately  coarse  powder,  a  troyounce. 
Alcohol  a  sufficient  quantity. 
Mix  the  powders,  and,  having  moistened  the  mixture  with  two-^^ 
fluidounces  of  alcohol,  pack  it  moderately  in  a  conical  percolator,  and 
gradually  pour  alcohol  upon  it  until  two  pints  of  tincture  are  obtained 
This  tincture  may  also  be  prepared  by  macerating  the  powders  with 
two  pints  of  alcohol  for  fourteen  days,  and  filtering  through  paper. 
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Tinctura  Amtcae.  U.  S.  P. 

Take  of  Arnica  six  troyounces. 

Alcohol  a  pint  and  a  hal£ 
Water  half  a  pint. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  alcohol  and  water,  and,  having  moistened  the  arnica  slightly 
with  the  mixture,  bruise  it  thoroughly  in  a  mortar.    Then  pack  it 
firmly  in  a  cylindrical  percolator,  and  pour  upon  it,  first  the  remainder 
of  the  mixture,  and  afterwards  sufficient  diluted  alcohol  to  make  the 
tincture  measure  two  pints. 

Tincttira  Assa/cBtida^  U.  S.  P. 

Take  of  Assafcetida,  bruised,  four  troyounces. 

Alcohol  two  pints. 
Macerate  for  fourteen  days,  and  filter  through  paper. 

Tinctura  Belladonnas, 

Take  of  Belladonna  lea^  recently  dried  and  in  fine  powder,  four 
troyounces. 
Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack  it 
firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Benzoini  Composita  U.  S.  P. 

Take  of  Benzoin,  in  coarse  powder,  three  troyounces. 

Socotrine  aloes,  in  coarse  powder,  half  a  troyounce. 

Storax  two  troyounces. 

Balsam  of  tolu  a  troyounce. 

Alcohol  two  pints. 
Macerate  for  fourteen  days,  and  filter  through  paper. 

Tinctura  Calumhm  U.  S.  P.   {Tinctura  Colombss  U.  S.  P.  1850.) 

Take  of  Columbo,  in  moderately  fine  powder,  four  troyounces. 

Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  transfer  it 
a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
til  two  pints  of  tincture  are  obtained. 

Tinctura  Cannabis.    {Tincture  of  Indian  Hemp)   U.  S.  P. 

Take  of  Purified  extract  of  hemp  three  hundred  and  sixty  grains. 

Alcohol  a  pint. 
Dissolve  the  extract  in  the  alcohol,  and  filter  through  paper. 

^  Tincture  of  assafoetida  may  be  rapidly  prepared  by  introducing  the  gum  resin 
^to  a  mortar,  and  pouring  on  to  it  about  an  equal  quantity  of  boiling  wf  ter,  triturating 
^V>  a  paste,  then  add  alcohol  to  make  up  the  required  quantity. 
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Tinctura  Cantharidia  tJ.  S.  P. 

« 

Take  of  Cantharides,  in  fine  powder,  a  troyounce. 
Diluted  alcohol  a  sufficient  quantity* 

Moisten  the  powder  with  half  a  fluidounce  of  diluted  alcohol,  pack 
it  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tinctura  Capstci  tJ.  S.  P. 

Take  of  Capsicum,  in  fine  powder,  a  troyounce. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  half  a  fluidounce  of  diluted  alcohol,  pack 
it  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tinctura  Cardamomi  U.  S.  P . 

Take  of  Cardamom,  in  fine  powder,  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack  it 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  imtil  two  pints  of  tincture  are  obtained. 

Tinctura  Oardamomi  Composita  TJ.  S.  P. 

Take  of  Cardamom,  in  moderately  fine  powder,  three  hundred  and 
sixty  grains. 
Caraway,  in  moderately  fine  powder,  one  hundred   and 

twenty  grains. 
Cinnamon,  in  moderately  fine  powder,  three  hundred  grains. 
Cochineal,  in  moderately  fine  powder,  sixty  grains. 
Clarified  honey  two  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  powders,  and,  having  moistened  the  mixture  with  half  » 
fluidounce  of  diluted  alcohol,  pack  it  in  a  cylindrical  percolator,  and 
gradually  pour  diluted  alcohol  upon  it  until  two  pints  and  six  fluid- 
ounces  of  tincture  are  obtained.    Lastly,  mix  this  with  the  clarified 
honey,  and  filter  through  paper. 

Tinctura  Castarei  U.  S.  P. 

Take  of  Castor,  bruised,  two  troyounces. 

Alcohol  two  pints.  ^ 

Macerate  for  seven  days,  express,  and  filter  through  paper. 

Tinctura  Catechu  TJ.  S.  P. 

Take  of  Catechu,  in  moderately  coarse  powder,  three  troyounces. 
Cinnamon  in  moderatelj  coarse  powder,  two  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  powders,  and,  having  moistened  the  mixture  with  a  fluid- 
ounce  of  diluted  alcohol,  pack  it  in  a  conical  glass  percolator,  and 
gradually  pour  diluted  alcohol  upon  it  until  two  pints  of  tincture  are 
obtained. 
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Tinctura  (Xnchonse  U.  S.  P. 

Take  of  Yellow  cinchona,  in  moderately  fine  powder,  six  troyounces.. 
Diluted  alcohol  a  suflScient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack  it 
firmly  in  a  glass  percolator,  and  gradually  pour  diluted  alcohol  upon 
it  until  two  pints  o^  tincture  are  obtained. 

Tinctura  Ginchonse  f/omposita  U.  S.  P.  {HuxharrCa  Tincture  of  Bark) 

Take  of  Eed  cinchona,  in  moderately  fine  powder,  four  troyounces. 
Bitter  orange  peel,  in  moderately  fine  powder,  three  troy- 
ounces. 
Serpentaria,  in  moderately  fine  powder,  three  hundred  and 

sixty  grains. 
Saffiron,  in  moderately  coarse  powder. 
Red  saunders,  in  moderately  fine  powder,  each,  one  hun- 
dred and  twenty  grains. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  powders,  and,  having  moistened  the  mixture  with  four  fluid- 
ounces  of  diluted  alcohol,  pack  it  firmly  in  a  glass  percolator,  and 
gradually  pour  diluted  alcohol  upon  it  until  two  pints  and  a  half  of 
tincture  are  obtained. 

Tinctura  Cinnamomi  U.  S.  P. 

Take  of  Cinnamon,  in  fine  powder,  three  troyounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
Mix  alcohol  and  water  in  the  proportion  of  two  measures  of  the 
former  to  one  of  the  latter.  Then  moisten  the  powder  with  a  fluid- 
ounce  of  the  mixture,  pack  it  moderately  in  a  conical  percolator,  and 
gradually  pour  the  mixture  upon  it  until  two  pints  of  filtered  liquid 
are  obtained. 

Tinctura  Colchici  U.  S.  P. 

Take  of  Colchicum  seed,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
a  cylindrical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 

Tinctura  Conii  U.  S.  P. 

Take  of  Hemlock,  recently  dried  and  in  fine  powder,  four  troy- 
ounces. 
Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
It   :firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
)n  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Cubebx  U.  S.  P. 

Take  of  Cubeb,  in  moderately  fine  powder,  four  troyounces. 

Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
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a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Digitalia  U.  S.  P. 

Take  of  Digitalis,  recently  dried  and  in  fine  powder,  four  troyounoes. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Qalla^  U.  S.  P. 

Take  of  Nutgall,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
a  glass  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Chniianes  Compasita  U.S. P. 

Take  of  Gentian,  in  moderately  fine  powder,  two  troyounces. 

Bitter  orange  peel,  in  moderately  fine  powder,  a  troyounce. 
Cardamom,  in  moderately  fine  powder,  half  a  troyounoe. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  powders,  and,  having  moistened  the  mixture  with  a  fluid- 
ounce  and  a  half  of  diluted  alcohol,  pack  it  in  a  conical  percolator, 
and  gradually  pour  diluted  alcohol  upon  it  until  two  pints  of  tincture 
are  obtained. 

Tinctura  Ghiaiaci  U.  S.  P. 

Take  of  Guaiac,  in  moderately  coarse  powder,  six  troyounces. 
Alcohol  a  sufficient  quantity. 

Mix  the  powder  thoroughly  with  an  equal  bulk  of  dry  sand,  pack 
the  mixture  moderately  in  a  conical  percolator,  and,  having  covered 
it  with  a  layer  of  sand,  gradually  pour  alcohol  upon  it  until  two  pints 
of  tincture  are  obtained. 

Tinctura  Ouaiaci  Ammoniata  U.  S.  P.  (  Volatile  Tincture  of  Chiaiae^ 

Take  of  Guaiac,  in  moderately  coarse  powder,  six  troyounces. 

Aromatic  spirit  of  ammonia  two  pints. 
Macerate  for  seven  days,  and  filter  through  paper. 

Tinctv/ra  Selkhori  U.  S.  P. 

Take  of  Black  Hellebore,  in  moderately  fine  powder,  four  troy- 
ounces. 
Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
a  cylindrical  percolator,  and  gradually  pour  diluted  alcohol  upon  it 
until  two  pints  of  tincture  are  obtained. 
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Tinctura  Humuli  U.  S.  P. 

Take  of  Hops,  in  moderately  coarse  powder,  five  trojounces. 

Diluted  alcohol  a  sufficient  qfuantity.  • 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack  it 
very  firmly  in  a  cylindrical  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Hyoscyami  U.  S.  P. 

Take  of  Henbane  leaf,  in  fine  powder,  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Jalapse  U.  S.  P. 

Take  of  Jalap,  in  fine  powder,  six  troyounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
Mix  two  measures  of  alcohol  with  one  of  water.    Then  moisten  the 
powder  with  two  fluidounces  of  the  mixture,  pack  it  moderately  in  a 
cylindrical  percolator,  and  gradually  pour  the  mixture  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Kino  TJ.  S.  P. 

Take  of  Kino,  in  fine  powder,  three  hundred  and  sixty  grains. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
Mix  two  measures  of  alcohol  with  one  of  water.    Then  mix  the 
powder  thoroughly  with  an  equal  bulk  of  dry  sand,  and,  having  in- 
troduced the  mixture  into  a  conical  glass  percolator,  gradually  pour 
the  menstruum  upon  it  until  half  a  pint  of  tincture  is  obtained. 

Tinctura  Krameriee  U.  S.  P. 

Take  of  Rhatany,  in  moderately  fine  powder,  six  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack  it 
in  a  cylindrical  glass  percolator,  and  gradually  pour  diluted  alcohol 
upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Lobeliae  U.  S.  P. 

Take  of  Lobelia,  in  fine  powder,  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  alcohol,  pack  it 
firmly  in  a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon 
it  until  two  pints  of  tincture  are  obtained. 
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Tinctura  Lupulinm  U.  S.  P. 

Take  of  Lupulin  four  troyounces. 

Alcohol  a  sufficicDt  quantity. 
Pack  the  lupulin  in  a  narrow  cylindrical  percolator,  and  gradually 
pour  alcohol  upon  it  until  two  pints  of  tincture  are  obtained. 

Tinctura  Myrrhs^  U.  S.  P. 

Take  of  Myrrh,  in  moderately  coarse  powder,  three  troyounces. 

Alcohol  a  sufficient  quantity. 
Introduce  the  powder  into  a  conical  percolator,  press  it  moderately, 
and  gradually  pour  alcohol  upon  it  until  two  pints  of  tincture  are 
obtained. 

Tinctura  Nuds  Vomicae  U.  S.  P. 

Take  of  Nux  vomica,  in  fine  powder,  eight  troyounces. 
Alcohol  a  sufficient  quantity. 

Mix  the  powder  with  a  pint  of  alconol,  and  digest  for  twenty-four 
hours,  in  a  close  vessel,  with  a  gentle  heat ;  then  transfer  the  mixture 
to  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Quassisd  U.S. P. 

Take  of  Quassia,  in  moderately  fine  powder,  two  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
a  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until  two 
pints  of  tincture  are  obtained. 

Tinctura  Rhei  U.  S.  P. 

Take  of  Ehubarb,  in  moderately  coarse  powder,  three  troyounces. 
Cardamom,  in  moderately  fine  powder,  half  a  troyoimce. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  powders,  and,  having  moistened  the  mixture  with  a  fluid- 
ounce  of  diluted  alcohol,  pack  it  moderately  in  a  conical  percolator, 
and  gradually  pour  diluted  alcohol  upon  it  until  two  pints  of  tincture 
are  obtained. 

Tinctura  Rhei  et  Sennee  U.  S.  P. 

Take  of  Rhubarb,  in  moderately  coarse  powder,  a  troyounce. 
Senna,  in  moderately  coarse  powder, 
Red  Saunders,  in  moderately  coarse  powder,  each,  one 

hundred  and  twenty  grains. 
Coriander,  in  moderately  coarse  powder. 
Fennel,  in  moderately  coarse  powder,  each,  sixty  grains. 
Saffron,  in  moderately  coarse  powder, 
Liquorice,  in  moderately  coarse  powder,  each,  thirty  grains. 
Raisins,  deprived  of  their  seeds,  six  troyounces. 
Diluted  alcohol  three  pints. 
Macerate  for  fourteen  days,  express,  and  filter  through  paper. 

'  Tinctare  of  myrrh  may  be  prepared  with  facility  by  ponring  on  the  cmde  myrrh 
in  a  mortar  aboat  an  equal  quantity  of  boiling  water  and  tritnrating  into  a  paste,  then 
adding  alcohol  to  make  the  required  quantity  of  the  tincture. 
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Tinctura  SanguinarisB  U.  S.  P. 

Take  of  Bloodroot,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  ScilUs  U.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder,  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Serpeiitarix  U.  S.  P. 

Take  of  Serpentaria,  in  moderately  fine  powder,  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
a  conical  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Stramonii  U.S. P. 

Take  of  Stramonium  seed,  in  moderately  fine  powder,  four  troy- 
ounces. 
Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
a  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until  two  pints 
of  tincture  are  obtained. 

Tinctura  Toluiana  U.S. P. 

Take  of  Balsam  of  tolu  three  troyounces. 

Alcohol  two  pints. 
Macerate  the  balsam  with  the  alcohol  until  it  is  dissolved ;  then 
filter  through  paper. 

Tinctura  Valeriana  U.S.  P. 

Take  of  Valerian,  in  moderately  fine  powder ;  four  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

JJoisten  the  powder  with  a  fluidounce  of  diluted  alcohol,  pack  it  in 
^  oonical  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until 
t'^ro  pints  of  tincture  are  obtained. 

tinctura  Valeriana  Ammoniata,     {Volatile  Tincture  of  Valerian^ 

U.  S.  P. 

Take  of  Valerian,  in  moderately  fine  powder,  four  troyounces. 

Aromatic  spirit  of  ammonia  two  pints. 
Macerate  for  seven  days,  express,  and  filter  through  paper. 
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Tinctura  Veratri  Viridia  U.S. P. 

Take  of  American  hellebore,  in  moderately  fine  powder,  sixteen 
troyounces. 
Alcohol  a  sujEcient  quantity. 
Moisten  the  powder  with  four  fluidounces  of  alcohol,  pack  it  firmlj 
in  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

Tinctura  Zingiberia  U.  S.  P.    {Essence  of  Ginger) 

Take  of  Ginger,  in  fine  powder,  eight  troyounces. 
Alcohol  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  alcohol,  pack  it  firmly 
in  a  cylindrical  percolator,  and  gradually  pour  alcohol  upon  it  until 
two  pints  of  tincture  are  obtained. 

sklkcnons  of  tinctuebs  not  officinal  in  the  u.  s. 

Phabmagop(eia. 

Tinctura  Ferri  Amara,    {Dr.  PhysicKs  Bitter  Tincture  of  Iron.) 

Take  of  Iron  filings Siij. 

Bruised  ginger, 

"       gentian,  of  each         :        .    Sj. 
"        orange-peel        .        .         .    iss. 
Infuse  in  one  pint  of  old  cider  for  two  weeks,  in  a  bottle  without  a 
stopper,  and  filter. 

Modijied  Formula  for  the  above. 


Take  of  Iron  filings 


Old  cider 

Acetic  acid 

Citric  acid 

Ginger,  in  coarse  powder 

Geutian,  in  coarse  powder 

Orange-peel,  in  coarse  powder 

Alcohol 

Water 


Siij. 
Oj. 

foj. 

oiv. 


.    siv. 

.  Sij. 
.  Oij. 
.     Oj. 

To  the  iron  filings  in  a  wide  mouth  bottle  add  the  cider  and  acetic 
acid ;  digest  for  several  hours  by  the  aid  of  a  moderate  heat  Perco- 
late the  aromatics  with  the  mixed  alcohol  and  water.  Add  the  citri^ 
acid  to  the  cider  preparation,  mix  it  with  the  aromatic  tincture,  aa-^ 
after  a  few  hours  pour  off  the  clear  liquor,  filter  the  remainder  int^ 
this,  and  bottle  for  use.  As  thus  made,  this  preparation  has  a  rid^ 
wine  color,  becoming  darker  by  age,  but  not  black  and  grumous  like^ 
the  foregoing. 

Though  not  a  handsome  tincture,  this  famous  chalybeate  tonic  is 
still  esteemed  as  most  efficient. 

Tinctura  CincJionse  Ferrata. 

On  account  of  the  large  number  of  cases  in  which  the  tonic  effects 
of  cinchona  and  aromatics  are  indicated  with  ferruginous  preparatioDSj 
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it  has  been  deemed  desirable  to  contrive  a  method  of  combining  these 
without  producing  the  inky  and  grumous  appearance  resulting  from 
the  diflEiision  of  tannate  of  iron  in  the  preparation ;  following  the  pub- 
lication of  formulas  for  this  combination  an  extensive  demand  occurred 
for  ferrated  tincture  of  bark,  which*  has  only  subsided  with  the  intro-. 
duction  of  bitter  wine  of  iron,  wine  of  citrate  of  iron  and  quinia, 
and  other  more  desirable  preparations.  Of  the  several  processes 
recommended,  that  given  among  the  tonic  liquid  preparations,  in  Part 
Y.  of  this  work,  is  recommended  as  a  simple  and  satis&ctory  extem- 
poraneous process. 

Tinctura  Quinines  Composita.    (Dublin  Ph.) 

Take  of  Sulphate  of  quinia      .        •        .    3v,  9j. 

Tincture  of  orange-peel       .        .    Oij  (imperial  measure). 
Digest  for  seven  days,  or  till  dissolved. 
Dose,  f3j,  containing  a  grain  of  the  quinia  salt. 
The  tincture  of  orange-peel,  which  is  not  officinal  here,  may  be 
substituted  by  tinct,  gentianse  comp.,  U.  S.  P. 

Tinctwra  Strychnice. 

Take  of  Strychnia gr.  iij. 

Alcohol. i3j. 

Make  a  tincture. 
Dose,  t^y  to  xvj. 

This  is  perhaps  about  the  strength  of  tincture  of  nux  vomica  (as 
shown  below),  for  which  it  is  sometimes  substituted. 

Nftme.  Proportionfl.  Dote. 

Tioctara  nncis  vomioe,  U.  5.    ^iv  to  Oj  alo.,  5  to  16  minimB. 

*'      Btrjchnie,  gr.  iij  to  f  §j  (16  minima  =  ^  grain),  do. 

Flemming*s  Tincture  of  Aconite. 

Take  of  Aconite  root  (dried  and  finely  powdered)     .     Sxvj. 

Rectified  spirits Sufficient. 

Macerate  for  four  days  with  sixteen  ounces  of  the  spirits,  then  pack 
into  a  percolator,  add  more  until  twenty -four  fluidounces  of  tincture 
obtained. 
This  is  the  strongest  of  the  tinctures  of  aconite ;  it  is  compared 
ith  the  others  in  the  following  syllabus : — 

Name.  Proportion!.  Dose. 

Tlnctora  aconiti  folii,  U,  S,  P.,         §ij  leaves  to  Oj  dil.  ale,         20  to  30  drops. 
"  "      radicis,  U,  S.  P.,    gvj  root  to  Oj  alcohol,  5  drops. 

"  "      (Flemming's),  gviij  root  to  f  §xij  do.,  3  to  5  drops. 

There  is  not  perhaps  so  great  a  difference  between  the  last  two  as 
"fclieir  relative  proportions  would  indicate,  both  being  nearly  saturated. 
Care  should  be  taken  to  distinguish  these  by  their  full  name  in  pre- 
Boribing  and  labelling. 
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Tinctura  Matico.    (Dublin  Ph.) 

Take  of  Matico  leaves,  in  coarse  powder,     8  ounces  (commercial). 
Proof  spirit        ....    2  pints  (imp*!  measure). 
Macerate  fourteen  days,  strain,  express,  and  filter. 
Dose,  from  f  3j  to  f  3iij.    Used  as  an  alterative  stimulant  and  hsemo- 
static. 

Dewees^  Tincture  of  Ouaiacum, 

Take  of  Guaiacum  resin      .        .        .        .  3iv. 

Carbonate  of  potassa      .        .        .  5iss. 

Pulv.  pimento        ....  3j. 

Diluted  alcohol      ....  Oij. 
Digest  for  two  weeks.    Dose,  from  f3j  to  f 5ij. 

Tinctura  Bhei  Aromatica,    {Nohle^s  Tonic  Elixir) 

Take  of  Ehubarb, 
Caraway, 
Orange-peel,  of  each       .         .         .     Sij. 

Brandy Oij. 

Macerate  for  two  weeks  or  displace.    Dose,  f  5j  to  f  5ss. 

Tinctura  Moschi  {Medicino,!).     Deschamp. 

Take  of  Musk  (in  grain)     ....     1  part. 
Alcohol  (56  per  cent.)  ,         .         .5  parts. 
Macerate  together  for  fourteen  days,  or  until  needed  for  use,  and 
filter. 

Ethereal  Tinctures. 

The  use  of  the  several  forms  of  ether  as  menstrua  in  tinctures  is 
objectionable,  owing  to  the  variations  in  strength  to  which  these  are 
liable  from  the  rapid  evaporation  of  the  ether,  even  at  ordinary  tem- 
peratures, and  in  the  transfer  of  the  liquid  from  the  bottles ;  yet  the 
solvent  action  of  ether  and  its  diffusible  character  adapts  it  to  com- 
bination with  certain  remedies. 

The  following  preparations,  prescribed  by  Dr.  Mettauer,  of  Virginia, 
containing  spt.  setheris  nitrosi,  are  selected  by  way  of  illustration : — 

Mettauer^a  Ethereal  Tincture  of  Cantharides. 

B. — Cantharidis  pulv Siij. 

Spt.  aether,  nit Oiiss. 

Macerate  for  eight  days,  and  filter. 

The  ethercous  menstruum  seems  to  promote  the  tendency  of  the 
flies  to  the  genito-urinary  organs  without  producing  strangury.  It  is 
also  used  as  a  blister  for  the  scalp  of  infants. 

ilettauer*8  Ethereal  Tincture  of  Cubeb.^. 

B. — Cubebas  pulv Siv. 

Spt.  setheris  nit Oij. 

Macerate  for  eight  days,  and  filter. 

Used  for  subacute  inflammation  of  the  bladder,  urethra,  &c.,  and 
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of  the  mucous  lining  of  the  stomach  and  bowels.  Dr.  M.  also  uses 
spirit  of  nitrous  ether  as  a  menstruum  for  colchicum,  guaiac,  squill, 
ergot^  ipecac.,  &c. 

Asiatic  Tincture  far  Cholera, 

Take  of  Opium, 3j. 

Camphor 3j. 

Oil  of  cloves f  Ij. 

Capsicum 3j. 

Hoffmann's  anodyne  .        .        .     Oj. 

Macerate  ten  to  twenty  days,  or  prepare  by  percolation. 

This  is  a  most  valuable  application  of  the  Ethereal  Liquor  of 
HoflFmann,  the  diflfosible  character  of  which  is  admirably  adapted  to 
heighten  the  effect  of  the  powerful  stimulants  prescribed.  It  has 
attained  considerable  celebrity  within  several  years  past. 

Adult  dose,  20  to  60  drops  every  second,  third,  or  fourth  hour, 
according  to  circumstances,  in  a  little  sweetened  water. 

Ethereal  Tincture  of  Ouaiacum. 

Take  of  Eesin  guaiacum   .        .        .8  troyounces. 
Spirit  of  nitrous  ether  ,     1  pint,  or  q.  s. 

Treat  by  displacement  or  maceration,  till  one  pint  of  the  tincture  is 
obtained. 
Doss,  a  teaspoonful. 

Ethereal  Tincture  of  Colchicum. 

Take  of  Colchicum  .        .        .        .    6  oz. 

Spirit  of  nitrous  ether         .     1  pint,  or  q.  s. 
Treat  by  displacement  or  maceration,  till  one  pint  of  the  tincture 
is  obtained. 
Dose,  20  to  30  drops. 

Ethereal  Tincture  of  Cannabis  Indica, 

Take  of  Squire's  extract  of  cannabis    .    Half  an  ounce. 
Spirit  of  nitrous  ether    .         .     Half  a  pint. 
Triturate  together  in  a  mortar,  till  the  extract  is  dissolved. 
Dose,  5  to  15  drops. 

The  foregoing  preparations  of  guaiacum,  colchicum  and  cannabis  are 
^ised  jointly  for  rheumatic  and  neuralgic  symptoms.  (See  Extempo- 
Igneous  Prescriptions,)  They  are  also  well  adapted  to  substitute  the 
^C5oholic  tinctures  of  the  same  drugs  for  most  general  purposes. 
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CHAPTER    VIII. 


MEDICATED  WINES,  VINEGARS,  ELIXIRS,  AND  CORDIALS. 

Vina  U.  S.  P. 

This  class  of  Galenical  solutions  is  less  nmnerons  than  the  tinctures^ 
to  which  it  is  closely  allied. 

There  are  two  kinds  of  wine  oiBcinal  in  the  U.S.  PharmacopoBia: 
vinum  xericum  (vinum  album  of  the  former  Pharmacopoeia),  which 
is  sherry  wine  (Teneriffe  and  Madeira  are  sometimes  used  in  its  stead)^ 
and  vinum  portense,  which  is  port  wine.  The  former  contains 
about  20  per  cent,  of  alcohol,  sp.  gr.  .825,  and  the  latter  near  26  per 
cent. 

In  all  the  medicated  wines  which  are  officinal,  white  wine  is  directed 
as  the  menstruum.  This  is  a  clear,  amber-colored  liquid,  having  an 
agreeable  pungent  taste,  and  destitute  of  acidity.  It  possesses  the 
advantage  over  either  alcohol  or  diluted  alcohol,  of  being  less  stimu- 
lating, and  more  agreeable  in  its  taste  and  in  its  effects  on  the  system. 
It  is  chiefly  objectionable  as  a  substitute  for  diluted  alcohol,  from  its 
liability  to  decompose  when  impregnated  with  the  soluble  principles 
of  plants.  To  meet  this  objection,  it  is  customary  with  some  to  add 
from  one  to  two  fluidounces  of  alcohol  to  a  pint  of  the  wine,  and  this 
course  is  directed  in  the  Pharmacopoeia  in  the  case  of  vinum  rheL 

SYLLABUS  OF  THE  OFFICINAL  MEDICATED  WINES. 


Officinal  Name. 

Proportions. 

Dose. 

Xed.  Properties. 

Vinam  aloes 

««      rhei 

**      colohioi  radicis 

"           "       Beminis 

**      ergotn 

*'      iD^oAcnanhiB 

toOi/3J  +  ca«i»mon.    I 

^^^\           dU.alo.flij/ 
gvjtoOj. 

gij      do. 

1  «     do. 
|j       do. 
SJ       do. 

2  grs.  tart.  emet.  to  f 5J 

f  3iJ  to  f^ij 

fSi  to  f  gas 
gtt.  X  to  f  3j 

f3J  tofSU. 
f 3J  to  fgss 

gtt.  XX 

f 3J  to  f^ss 

Carminatiye, 
aperient. 

do. 

Dinretio,  nerr. 
sedative, 
do. 
Partarieni. 
Expectorant. 
Diuretic,  sedaL 
Expect.,  emeu 

"      tabaoi 
"      antimonii 

REBfARKS  ON  THE  MEDICATED  WINES. 

The  two  wines  of  colchicum  are  much  prescribed  in  rheumatic  and 
gouty  affections ;  that  of  the  root,  as  seen  in  the  Syllabus,  is  much  the 
stronger.  Prepared  according  to  the  working  formula  appended,  from 
the  Pharmacopoeia,  it  furnishes  a  very  efficient  preparation.  The 
wine  of  the  seed  should  be  made  of  the  fresh  and  well-preserved 
seed ;  it  is  preferred  by  some  as  a  more  uniform  preparation.    Large 
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quantities  of  wine  of  fresh  colchicnm  root  are  imported  from  England, 
and  it  is  said  to  be  more  efficient  than  that  prepared  of  the  dried  root. 
Some  of  the  best  pharmaceutists  in  England,  however,  prefer  to  use 
the  recently  dried  root  as  furnishing  uniform  and  satisfactory  results. 

Antimonial  wine  is  made  by  trituration  in  a  mortar,  owing  to  the 
comparative  insolubility  of  the  tartrate  of  antimony  and  potassa  in 
alconolic  liquids.  The  late  edition  of  the  Pharmacopoeia  directs  a 
small  portion  of  boiling  water  to  be  added  to  the  salt  and  this  solu- 
tion to  the  wine. 

Wine  of  ipecac,  is  an  elegant  and  very  popular  preparation,  being 
much  used  by  itself,  and  with  other  expectorant  and  diaphoretic  reme- 
dies ;  it  is  not  as  depressing  in  its  effects  as  wine  of  antimony,  and 
yet  about  equally  efficacious  as  an  emetic  and  nauseant. 

Wine  of  ergot  is  perhaps  more  used  than  any  other  preparation  of 
that  drug ;  it  has  no  other  fault  than  its  proneness  to  decompose  in 
hot  weather,  which  makes  it  necessary  to  add  a  little  strong  alcohol, 
or  to  keep  it  in  a  cool  place,  and  in  well-stopped  bottles. 

Working  Formulas  from  thb  U.  S.  Pharmaoop(bia. 

Vinum  Aloes.    (  Wine  of  Aloes)  U.  S.  P. 

Take  of  Socotrine  aloes,  in  fine  powder,  a  troyoimce. 
Cardamom,  in  moderately  fine  powder, 
Ginger,  in  moderately  fine  powder,  each,  sixty  grains. 
Sherry  ,wine  a  pint. 

Macerate  for  seven  days,  with  occasional  agitation,  and  filter  through 
paper. 

Vinum  Antimonii.    (  Wine  of  Antimony)  U.  S.  P. 

Take  of  Tartrate  of  antimony  and  potassa  thirty-two  grains. 
Boiling  distilled  water  a  fluidounce. 
Sherry  wine  a  sufficient  quantity. 
Dissolve  the  salt  in  the  distilled  water,  and,  while  the  solution  is  hot, 
add  sufficient  sherry  wine  to  make  it  measure  a  pint. 

Vinum  Colchici  Radicis.    (  Wine  of  Golchicum  Boot.)  U.  S.  P. 

Take  of  Golchicum  root,  in  moderately  fine  powder,  twelve  troy- 
oimces. 
Sherry  wine  a  sufficient  quantity. 
Moisten  the  powder  with  four  fluidounces  of  sherry  wine,  pack  it 
firmly  in  a  conical  percolator,  and  gradually  pour  sherry  wine  upon  it 
until  two  pints  of  filtered  liquid  are  obtained. 

Vinum  Colchici  Seminis,    {Wine  of  Golchicum  Seed)  U.  S.  P. 

Take  of  Golchicum  seed,  in  moderately  coarse  powder,  four  troy- 
ounces. 
Sherry  wine  two  pints. 
Macerate  for  fourteen  days,  with  occasional  agitation;  then  express, 
ttid  filter  through  paper. 


160  HBDICATKD   WINES;  YINEGABS;  AND   G0BDIAL8. 

Vtnum  Ergotss.    (  Wine  of  Ergot)  U.  S.  P. 

Take  of  Ergot,  in  moderately  fine  powder,  two  troyounoes. 
Sherry  wine  a  sufficient  quantity. 

Moisten  the  powder  with  half  a  fluidounce  of  sherry  wine,  pack  it 
in  a  conical  percolator,  and  gradually  pour  sherry  wine  upon  it  until 
two  pints  of  filtered  liquid  are  obtained. 

Vinum  Ipecacuanhm.    (  Wine  of  Ipecacuanha)  U.  S.  P. 

Take  of  Ipecacuanha,  in  moderately  fine  powder,  two  troyonnces. 
Sherry  wine  a  sufficient  quantity. 

Moisten  the  powder  with  half  a  fluidounce  of  sherry  wine,  pack  it 
moderately  in  a  conical  percolator,  and  gradually  pour  sherry  wine 
upon  it  imtil  two  pints  of  filtered  liquid  are  obtained. 

Vinum  BJiei,    (  Wine  of  Rhubarb)  U.  S.  P. 

Take  of  Ehubarb,  in  moderately  coarse  powder,  two  troyounoes. 
Canella,  in  moderately  fine  powder,  sixty  graina 
Sherry  wine  fourteen  fluidounces. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  two  fluidounces  of  diluted  alcohol  with  the  sherry  wine,  and 
moisten  the  powders,  previously  rubbed  together,  with  half  a  fluid- 
oimce  of  the  mixture;  then  transfer  them  to  a  conical  percolator,  and 
gradually  pour  upon  them  the  remainder  of  the  mixture,  and  afterwards 
diluted  alcohol,  until  a  pint  of  filtered  liquid  is  obtained. 

Vinum  Tabaci.    (  Wine  qf  Tobacco)  U.  S.  P. 

Take  of  Tobacco,  in  moderately  fine  powder,  a  troyounce. 

Sherry  wine  a  pint. 
Macerate  for  seven  days,  with  occasional  agitation ;  then  express,  and 
filter  through  paper. 

Wines  not  Officinal  in  U.  S.  P. 

Aromatic  Wine. 

Take  of  Wormwood,  peppermint, 
Eosemary,  thyme, 
Hyssop,  sage. 

Lavender,  sweet  marjoram,  of  each,  .    Sy* 
Port  wine         ....        *   Oij. 
Macerate  seven  days,  transfer  to  a  percolator  and  displace. 

The  principal  use  of  aromatic  wine  is  as  an  astringent  and  stimu- 
lating wash,  applied  particularly  to  buboes. 

Wine  of  Wild  Cherry  Bark. 

Take  of  Alcoholic  extract  (from  24  ounces)  of 

wild  cherry  bark,  about        .        .    Svss 

Sweet  almonds Siij. 

Water 1  pint. 

Sherry  wine 2  pints. 

Beat  the  almonds  with  the  water  to  a  paste,  rub  down  the  extraot 
with  half  a  pint  of  the  wine,  and  mix  the  two  liquids  in  a  bottle  of 
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the  capacity  of  three  pints,  stop  it  closely,  and  permit  it  to  stand  for 
three  days,  with  occasional  agitation;  then  add  the  remainder  of  the 
wine,  allow  it  to  stand  a  week,  and  filter.  By  this  mode  of  proceeding, 
opportunity  is  afforded  for  the  development  of  the  hydrocyanic  acid 
before  the  menstruum  is  made  so  alcoholic  as  to  retard  the  reaction 
which  favors  its  formation. 

Thus  made,  wine  of  wild  cherry  bark  is  a  transparent,  wine-red 
liquid,  having  an  astringent,  bitter  almond  taste  and  odor,  much  less 
agreeable  than  the  syrup,  and  of  about  the  same  strength. 

The  dose  of  this  preparation  as  a  tonic  and  sedative  is  a  teaspoonfuL 

Wine  of  Tar — Tar  Beer — Jews*  Beer.    (Prof.  Procter.) 

Take  of  Ground  malt,  honey,  and  tar,  of  each  one  pound. 
Yeast  half  a  pint. 
Water  a  sufficient  quantity. 

Mix  the  malt^  honey,  and  three  quarts  of  the  water  in  an  earthen 
vessel,  keep  them  at  the  temperature  of  150®  F.  (about),  with  occa- 
sional stirring  for  three  hours,  then  suffer  the  whole  to  cool  to  about 
80**  F.,  and  add  the  yeast. 

Fermentation  soon  sets  in,  and  should  be  promoted  by  maintaining 
the  temperature  at  between  70°  and  80®  F.  during  thirty-six  hours. 
The  supernatant  fluid  should  then  be  decanted  &om  the  dregs  of  the 
malt,  and  the  tar  added  gradually  to  these  in  a  small  stream,  stirring 
constantly  so  as  to  distribute  it  uniformly  amonff  them,  and  prevent 
its  conglomerating  in  masses.  The  decanted  fluid  is  then  returned  to 
the  vessel,  and  the  whole  well  stirred  up  from  time  to  time  for  several 
dajs  or  a  week,  observing  to  add  water  occasionally  to  keep  the 
original  measure.  The  whole  is  then  thrown  on  a  piece  of  Canton 
flannel  or  other  close  strainer,  the  fluid  allowed  to  pass,  and  the  dregs 
expressed  strongly  to  remove  as  much  as  possible  of  the  fluid  inclosed. 
The  expressed  liquid  is  then  filtered  for  use ;  there  is  an  advantage 
in  allowing  it  to  stand  until  it  gets  nearly  clear  by  subsidence,  before 
filtering  it.  When  first  made,  before  filtering,  wine  of  tar  has  but 
little  color,  but  soon  acquires  a  reddish-brown  hue  by  exposure.  It 
smells  and  tastes  strongly  of  tar,  is  slightly  acid,  is  not  unpleasant  to 
most  persons,  and,  when  prepared  as  above,  is  undoubtedly  a  valuable 
auxiliary  to  the  physician  in  pulmonary  diseases. 

The  dose  of  vrine  of  tar  is  a  tablespoonful. 

Wine  of  Iron.    (T.  Weaver.) 

Take  of  Citrate  of  Iron^        ....     128  grains. 

Sherry  wine  .         .         .         .12  fluidounces 

Hot  water,  and 

Sugar,  of  each         ....    Sufficient, 
Tincture  of  orange-peel,  to  make  1  pint. 
Dissolve  the  citrate  in  hot  water  and  add  to  it  the  other  ingredients 
in  proportion  to  suit  the  taste. 

Dose,  a  teaspoonful,  containing  a  grain  of  the  iron  salt. 

>  This  maj  bo  substituted  by  an  equivaleDt  quantitj  of  the  offloinal  solution  of 
eitrate  of  iron.     Citrate  of  magnetic  oxide  of  iron  is  preferred  hj  some. 

11 
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Wine  of  Citrate  of  Iran  and  Quinine, 

Take  of  Citrate  of  iron  and  quinine  .    884  grains. 

Hot  water Afluidounoe. 

Flavor  of  orange         .        .        .    Half  a  fluidoance. 
Sherry  wine        ....    Sufficient  to  make  a  pint 
Dissolve  the  citrate  in  the  hot  water,  add  the  wine  and  flavor  of 
orange,  and  filter. 

Dose,  a  teaspoonftil  containing  three  grains  of  the  iron  and  quinine 
salt 

Bitter  Wir^  of  Iron.    (T.  Weaver.) 

Take  of  Citrate  of  iron        ....        128  grains. 
Extract  of  calisaja  (Ellis)      .        .        16  grains. 
Citric  acid, 
Hot  water, 
Sugar,  and 

Tincture  of  orange-peel,  to  taste. 
Sherry  wine,  to  make  1  pint. 
Dissolve  the  citrate  of  iron  and  extract  cinchona  separately  in  ho( 
water,  adding  a  small  excess  of  citric  acid ;  then  add  the  sugar  and 
tincture  of  orange-peel,  and  lastly  the  wine.  The  chief  secret  in  pre- 
serving the  bouquet  of  the  wine  in  contact  with  the  iron  salt  is  to 
add  it  after  the  utmost  dilution. 

Dose,  a  teaspoonful  containing  one  grain  of  the  iron  salt  and  one- 
eighth  of  a  grain  of  the  extract. 

Wine  of  Pepsine. 

Take  of  Calves'  rennets  ....  No.  8. 

Sherry  wine Two  pints. 

Alcohol Half  a  pint. 

Wash  the  rennets  perfectly  clean,  cut  them  up  and  macerate  them 
for  fourteen  days  with  frequent  agitation  in  the  wine,  then  add  the 
alcohol,  and  filter  for  use. 

Dose,  a  teaspoonful  immediately  after  eating. 

ACETA  U.  S.  P. 


in:'>.iji:»; 


Acetum  (vinegar)  is  officinal  in  the  list  of  the  U.  S.  Phai 
it  is  described  as  "  impure  diluted  acetic  acid  prepared  by  fermenta- 
tion ;"  it  is  too  familiar  to  require  description.  Vinegar  is  chiefly 
useful  in  pharmacy  for  furnishing  acetum  destilUxtum,  which  is  made 
by  distillation,  by  means  of  a  sand  bath,  from  a  glass  retort  into  a  glass 
receiver,  rejecting  from  each  gallon  the  last  pint,  which  contains  the 
impurities.  This  liquid,  which  is  nearly  pure  weak  acetic  acid,  has 
about  the  same  strength  as  the  crude  vinegar  from  which  it  is  obtained, 
and  possesses  the  same  saturating  power ;  one  hundred  grains  should 
saturate  not  less  than  7.6  grains  of  bicarbonate  of  potassa. 

Distilled  vinegar  was  formerly  used  as  the  menstruum  for  the  officinal 
aceta,  but  in  the  last  two  revisions  of  the  Pharmacopoeia  it  has  been 
substituted  by  diluted  acetic  acid 
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The  oliief  reason  for  this  change  has  been  that  the  latter  liquid  is 
cheaper  and  much  more  easily  obtained.  The  immense  productipn 
of  acetic  add  for  use  in  the  arts  as  well  as  in  medicine,  has  reduced 
its  price  to  a  much  lower  point  than  formerly.  The  small  bulk  of 
the  strong  acid  recommends  it  for  transportation,  and  it  may  be  readily 
and  immediately  diluted  to  the  point  desired.  It  is  free  from  organic 
impurities,  while  the  ordinary  product  of  the  distillation  of  yinegar 
is  not,  as  shown  by  the  fact  that,  while  the  latter  is  apt  to  turn  brown 
on  the  addition  or  an  alkali,  the  former  remains  clear  and  colorless. 

For  an  account  of  acetic  acid,  the  chief  impurities  found  in  the 
commercial  article  and  the  modes  of  testing  it^  the  reader  is  referred 
to  Part  IV.  of  this  work. 

Acidum  Aceticum  Dilutum, — This  liquid  is  made  by  adding  to  one 
part  of  acetic  acid  seven  parts  of  water  (making  eight  parts),  so  that 
the  proportions  may  be  stated  as  one  part  of  strong  add  in  erery 
eight  parts  of  diluted.  As  60  grains  of  bicarbonate  of  potassa  saturate 
IM)  grains  of  the  strong  acid,  7}  grains  (one-eighth  of  sixty)  will 
saturate  the  same  quantity  of  the  diluted  acid ;  or,  observing  very 
nearly  the  same  proportion,  85  ^ains  will  saturate  one  fluidounce. 

The  use  of  diluted  acetic  acid  as  a  menstruum  is  confined  by  the 
U.  S.  Pharmacopoeia  to  colchicum,  squill,  lobelia,  sanguinaria,  and 
opium.  It  is,  however,  used  in  the  preparation  of  the  Quid  extracts 
of  ergot,  ipecac,  and  conium,  and  in  the  solid  extract  of  colchicum,  and 
ammoniac  plaster. 

In  the  case  of  cokhicum,  it  is  used  with  a  view  to  furnish  the  active 
principle  colchicia  in  the  form  of  acetate ;  acetum  colchici  is  milder 
in  its  action  than  the  wine,  and  is  suitable  for  combining  with  magnesia 
and  sulphate  of  ma^esia. 

It  forms  an  admirable  menstruum  for  squill,  its  acid  taste  recom- 
mending it  over  both  water  and  alcohol,  and  its  medical  action  pro- 
moting that  of  squill  in  most  cases  to  which  that  medicine  is  adapted. 

Sanguinaria  and  lobelia  are  for  the  first  time  introduced  into  the  class 
in  the  edition  of  the  Pharmacopoeia  of  1860 ;  both  these  drugs  con- 
tain alkaloids  which  are  fixed  in  the  preparation  by  the  acetic  acid. 

In  the  case  of  opium,  the  object  in  employing  this  acid  is  to  assist 
in  dissolving  and  extracting  the  morphia,  with  which  it  combines, 
furnishing  a  soluble  salt,  and  one  which  is  considered  by  some  as  more 
desirable  than  the  meconate,  as  it  exists  in  laudanum  and  other  solu- 
tions prepared  with  neutral  menstrua. 

The  addition  of  acetic  acid  as  an  antiseptic  to  several  of  the  syrups 
most  liable  to  ferment  has  recently  been  recommended,  and  it  is  found 

serve  a  useful  purpose  not  only  in  preventing  fermentation,  but  also 

qualifying  the  cloying  sweetness,  which  is  an  objection  to  this  form 
preparation. 

The  antiseptic  properties  of  diluted  acetic  acid  are  inferior  to  those 

of  diluted  alcohol,  and  on  that  account  these  preparations  are  said  to 

^E>Q  more  liable  to  change  than  the  tinctures.    A  small  addition  of 

•loohol  is  sometimes  made  to  obviate  this.    I  have,  however,  never 

Vuown  either  of  the  officinal  "Aceta"  to  ferment  by  keeping.    A 

syllabus  of  this  class  is  appended. 


164  MEDICATED   WINES,  YIKEGABS;  AKD   0OBDIAL8. 


SYLLABUS  OF  OFFICINAL  VINBaARS. 


Ofldnal  Name. 


Aootnm  oolohioi 
•«       Boills 
**      lobelia 
"       langoinarii 
"       opU 


ProptfftioBS. 


U  top] 
§ij  toQ) 

do. 

do. 
SvtoOy 


gtt.  zxz  to  f  3iJ 

do. 
gtt.  XXX  to  f  5j 

do. 
gtt.  ▼  to  X 


Med  FroptiClee,  te. 


Dinretio,  sedatlTOt  &e. 

u  u 

Expect.,  ntroot,  fto. 

do. 
See  Preparations  of  OpI 


Working  Fobmulas  fboh  the  U.  S.  Phabmacopcbia. 

Acetitm  Golchici.    (  Vinegar  of  Oolchicum.)  U.  S.  P. 

Take  of  Colchicum  root,  in  fine  powder,  two  troyonnces. 
Dilated  acetic  acid  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  acetic  acid,  allow 
it  to  stand  for  half  an  hour,  pack  it  firmly  in  a  conical  ^lass  percola- 
tor, and  gradually  pour  upon  it  diluted  acetic  acid  until  the  filtered 
liquid  measures  two  pints. 

Vinegar  of  colchicum  may  also  be  prepared  by  macerating  the  col- 
chicum root,  in  moderately  fine  powder,  with  two  pints  of  diluted 
acetic  acid,  in  a  close  glass  vessel,  for  seven  days ;  then  expressing 
the  liquid,  and  filtering  through  paper. 

Acetum  Sanguinarise.    (  Vinegar  of  JBloodroot.)  U.  S.  P. 

Take  of  Bloodroot^  in  moderately  coarse  powder,  four  troyounces. 
Diluted  acetic  acid  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounces  of  diluted  acetic  acid, 
pack  it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon 
It  diluted  acetic  acid  until  the  filtered  liquid  measures  two  pints. 

Vinegar  of  bloodroot  may  also  be  prepared  by  macerating  the 
powder  with  two  pints  of  diluted  acetic  acid  for  seven  days,  express- 
ing the  liquid,  ana  filtering  through  paper. 

Acetum  Scillse,    (  Vinegar  of  Squill.)  U.  S.  P. 

Take  of  Squill,  in  moderately  coarse  powder,  four  troyounces. 
Diluted  acetic  acid  a  sufficient  quantity. 

Moisten  the  powder  with  a  fluidounce  of  diluted  acetic  acid,  pack 
it  in  a  conical  glass  percolator,  and  gradually  pour  upon  it  dilated 
acetic  acid  until  the  filtered  liquid  measures  two  pints. 

Acetum  Lobelise,    (  Vinegar  of  Lobelia.)  U.  S.  P. 

Take  of  Lobelia,  in  moderately  coarse  powder,  four  troyounces. 
Diluted  acetic  acid  a  sufficient  quantity. 

Moisten  the  powder  with  two  fluidounce  of  diluted  acetic  acid,  pack 
it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  upon  it 
diluted  acetic  acid  untU  the  filtered  liquid  measures  two  pints. 

Vinegar  of  lobelia  may  also  be  prepared  by  macerating  the  pow- 
der in  two  pints  of  diluted  acetic  acid  for  seven  days,  expressing  the 
liquid,  and  filtering  through  paper. 
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ElIXIBS  and  (30RDIALS. 

Under  these  names  a  variety  of  unofficinal  preparations  are  sold, 
most  of  which  are  mixtures  of  aromatic  wines  and  tinctures  with 
sugar,  the  latter  predominating.  Preparations  of  this  description  are 
popular  in  proportion  as  they  are  palatable  and  commend  themselves 
to  the  taste  of  the  public. 

Elixir  of  Oalisaya. 

Take  of  Calisaya  bark        ....    One  troyounce. 

Becent  orange-peel        .        .        .    Half  a  troyounce. 

Ceylon  cinnamon, 

Coriander, 

Angelica  seeds,  of  each  .        .        •    Three  drachma. 

Carawav, 

Aniseed, 

Cochineal,  of  each  .        .        .    One  drachm. 

French  brandy,  and  water,  of  each     A  sufficient  quanticy. 

Simple  syrup         ....     Ten  fluidounces. 
Percolate  the  cinchona  and  aromatics  with  the  brandy,  unxH 
fluidounces  are  obtained.    Continue  the  displacement  with  equal 
of  brandy  and  water,  till  twenty-two  fluidounces  are  obtained 
add  the  syrup  to  bring  it  up  to  the  measure  of  two  pinta. 

Ferrated  Elixir  of  Cinchona.    (J.  T.  Shinn.) 

Take  of  Calisaya  bark,  in  powder,      .        .    Four  troy 
Cinnamon  water    ....    Two  piids. 
Caraway  water       ....    One  pint 
Tincture  of  orange-peel  .    Half  a  jam 

Alcohol Half  a  pnn 

Brandy Twopznb 

Syrup  Tbrob 

Soluble  pyrophosphate  of  iron      .    T"wo 

Mix  the  cinnamon  water  and  carawav  water  witt 
orange-peel,  and  percolate  the  bark  with  the 
pyrophosphate  of  iron  in  the  percolate,  add  the 

This  contains  about  one  grain  of  p 
citrate  of  ammonia),  and  two  grains  of 

Ferro  Phosphorated  Elixir  fjf 

Take  of  Pyrophosphate  of  iron 
Extract  of  calisaya 
Sugar     ..... 
Tinct.  of  firesh  orange-ped 

Water 

Sherry  wine  .... 
*rritarate  the  iron  salt  with  the 
ikdd  the  tincture  and  the  wine, 


BoflB^  a  teaspoonful. 

Thia  preparation  originalad 


] 
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able  popularity.    The  formula  is  that  of  W.  C.  Bakes,  mj  valued 
assistant 

(hiT(ifpj(^  Cordial.    (L.  M«  Emanuel.) 

Take  of  Gura9ao  bark  (bitter  orange)      •    Sj. 
Peel  of  sweet  oranges        •        .    Sss. 
Cloves, 
Ganella,  of  each         •        •        •    P*  ^▼^ 

Brandy Oss. 

Neutral  sweet  spirits  .        .        .    Oij. 
Distilled  orange-flower  water     .    f  Siij. 

Sugar fcj. 

Prepare  a  tincture  by  percolation  with  the  aromatics,  brandy,  and 
sweet  spirits,  then  add  the  distilled  orange-flower  water  and  the  sugar. 

Bed  Ouragao  Cordial.    {Improved  Formula.) 

Take  of  Sweet  spirits       ....    1  pint. 

Tincture  of  orange-peel      •        •    Sufficient 

Syrup Ipint 

Oil  of  juniper, 

Tincture  of  saunders,  of  each,  to  taste. 
Mix. 
The  genuine  Cura9ao  cordial  is  imported  from  Rotterdam  and  is 
highly  esteemed.    These  recipes  form  good  imitations  of  it     It  is 
recommended  as  a  remedy  for  nausea,  especially  when  a  symptom 
of  pregnancy. 

Elixir  of  Valerianate  of  Ammonia.    (T.  H.  K.  Enos.) 

Take  of  Valerianic  acid        .        .    Two  fluidrachms. 

Carbonate  of  ammonia    .    Sufficient 

Alcohol, 

Syrup,  of  each        .        .    Two  fluidounces. 

Ext.  orange-peel      .        .    Half  a  fluidounce. 

Orange-flower  water        .    A  fluidounce. 

Water*  ....  Sufficient  to  make  half  a  pint 
Dilute  the  valerianic  acid  with  a  fluidounce  of  water,  neutralize 
with  the  carbonate  of  ammonia,  then  add  the  alcohol,  holding  the 
aromatic  extract  (7)  in  solution,  then  the  orange-flower  water  and 
water,  and  filter.  (The  extract  of  orange-peel  might  be  substituted 
to  advantage  by  tincture  of  fresh  orange-peeL)  A  fluidrachm,  which 
is  the  appropriate  dose,  contains  two  grains  of  the  salt 


Miocir  of  Valerianate  of  Ammonia.    (Goddard's.) 

Take  of  Valerianic  acid  (from  the  root)        .    Six  fluidrachms. 
Carbonate  of  ammonia 
Carbonic  acid  water 
Bed  Curagao  cordial 
Orange-flower  water 
Mucilage  of  gum  Arabic 


Sufficient 
Eight  fluidoonoea. 
Twenty  fluidoanoefl. 
Eight  fluidounoea. 
Two  fluidounoea. 


Saturate  the  valerianic  acid  with  the  carbonate  of  ammonia,  diluted 
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witli  the  carbonic  acid  water,  then  add  it  to  the  flavoring  ingredients 
and  mucilage,  and  filter.    DosB,  a  teaspoonfuL 

Pierhfs  Solution  of  Valerianate  of  Ammonia.    {Modified  Formula) 

Take  of  Extract  of  valerian        .        .  Two  scrnples. 

Fluid  extract  of  valerian        .  Two  fluidrachms. 

Water  ....  Seven  fluidounces. 

Dissolve  the  extract  in  the  fluid  extract  and  water,  filter,  and  add 

Valerianate  of  ammonia        .  Two  drachms. 

Orange-flower  water, 

Simple  syrup,  of  each  .  .  Half  a  fluidounce. 
Boss,  a  teaspoonful. 

Propylamin  Cordial 

Take  of  Chloride  of  propylamin .        .    96  grains. 

•    Aniseed  water       ...      9  fluidounces. 
Atwood's  alcohol  •        •        .      8  " 

Simple  syrup         ...      4  " 

Safi&on  ....    Sufficient. 

Dissolve  the  chloride  in  the  aniseed  water,  add  the  alcohol  and 
Bjrup ;  digest  vrith  the  saffron  and  filter  till  clear  and  bright. 

Elixir  Chhroformi.    {Chloroform  Paregoric)    Dr.  H.  Hartshome. 

Take  of  Chloroform    ....  One  and  a-half  fluidounce. 

.  One  and  a-half  fluidounce. 

•  One  and  a-half  fluidounce 

.  One  and  a-half  fluidounce. 

.  Twenty  minims. 

.  Two  fluidounces. 


Tincture  of  opium 

"        of  camphor 
Arom.  spt  of  ammonia 
Oil  of  cinnamon     . 
Brandy 


Boss,  f  5sa|,  or  less  in  spasmodic  affections  of  the  stomach,  cholera^  &c. 


CHAPTER   IX. 

PRBPARATIONS  OF  OPIUM. 

Q^HSSE  preparations  assume  an  importance  to  the  student  not  be- 
>&^ng  to  others,  from  the  extensive  use  made  of  opium  in  almost 
Very  form  of  disease,  and  from  the  unusual  number  and  variety  of 
Q"a.lenical''  solutions  made  from  it. 

No  student  should  neglect  to  study  these  especially  and  carefully, 
^  a«  to  be  familiar  with  their  relative  degrees  of  activity,  and  their 
effects  as  modified  by  the  menstrua  employed.  On  this  account  I 
k^kVe  devoted  a  separate  chapter  to  their  consideration. 
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SYLLABUS  OF  OFFICINAL  PREPARATIONS  OF  OPIUM  DESIGNED  TO  FACILI- 
TATE THEIR  STUDY. 


Oflelnal  Nftmaw 

Composition  uid  rfl»llr«  ■trengtb. 

DOM. 

Tinot.  opii  camphorata 

Opium  388 

(Paregoric) 

Camphor  9J 

to  OJ  diL  alo. 
1  gr.  in  256  tl^ 

Benzoic  acid  ^88 
Oil  of  aniseed  f  388 

^JtolgM. 

Honey  §j                    J 

Tinot.  opii  (Laudanum) 

Opium  3x  to  Oj  =1  gr.  in  13  nt 

gtt.  MT. 

Tinot.  opii  deodorata 

do.               do. 

gtU  XZ. 

Tinot.  opii  aoetata 

Opium  U         ) 

Alcohol  f  Siv     1 1  gr.  in  10  nt 

gtt.n. 

Vinegar  f ^vj  J 

Vinnro  opii 

Opium  $ij 

(Sydenham's  Laud.) 

Cinnam<m,        -  to  sherry,  Oj,  1  gr.  in  8  ti^ 
Cloves,  i&3J    J 

gtLxx. 

Aoetnm  opii 

Opium  $▼ 

(Black  Drop) 

Nutmeg  U 
Saffron  3ij88 
Sugar  jFiij      J 

to  Oy,  1  gr.  in  6^  nt 

gtt.TtOZ. 

liquor  MorphiaB  sulphatis 

i  gr.  morphia  ^  f  gr.  opium,  to  f  3J 

f3J- 

REMARKS  ON  THE  FOREGOING. 

It  will  be  observed  that  the  preparations  are  arranged  in  the  sjUabua 
in  the  order  of  their  strength — the  proportion  of  opium  they  contain. 

Camphorated  tincture  of  opium  is  one  of  the  most  familiar  and  nni* 
versally  used  of  medicines;  its  preparation  is  easy,  by  macerating  the 
ingredients  in  a  bottle ;  the  honey  may  be  omitted  till  toward  the  end 
of  the  seven  days  allotted  for  the  maceration.  The  chief  use  of  pare- 
goric is  for  children,  to  whom  it  is  given  in  doses  varying  according 
to  the  age  of  the  child  from  ten  drops  to  a  teaspoonful.  The  adult 
dose  is  as  stated  in  the  table.  It  is  used  in  mistura  glycyrrhizm  comp^ 
and  in  numerous  expectorant  medicines.  An  enumeration  of  the 
cases  in  which  it  is  employed  would  be  out  of  place  in  this  work— 
the  variety  of  its  components  adapt  it  to  fill  numerous  indications. 

This  tincture,  in  the  Pharmacopoeia  of  1830,  was  directed  to  be 
made  with  a  portion  of  extract  of  liquorice,  which,  as  it  gave  it  a  dark 
color,  resembling  that  of  laudanum,  was  substituted  in  the  three  last 
editions  by  honey.  It  has  a  rich  brown  color,  and  a  rather  agreeable 
aromatic  taste. 

Laudanum  is  more  used  than  any  other  preparation  of  opium.  It 
is  employed  internally  in  small  doses,  combined  with  stimulants,  and 
frequently  repeated,  to  excite  the  nervous  and  arterial  systems,  as  in 
the  typhoid  forms  of  disease.  (See  Prescriptions)  It  is  also  used  by 
itself  or  in  combination  to  allay  nervous  irritation,  and  to  promote 
sleep  and  relieve  pain ;  for  these  purposes,  it  generally  requires  to  be 
given  in  full  doses,  especially  when  the  case  is  urgent.  It  is  some- 
times employed  in  cancerous  and  other  very  painful  diseases,  and  in 
mania-a-potu,  in  doses  of  half  a  fluidrachm  to  one  fluidrachm  (60  to 
120  drops),  and  repeated.  Camphor  water  and  compound  spirit  of 
ether  are  much  used  with  it  in  its  more  strictly  anodyne  and  sedative 
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applications.  In  nervous  and  spasmodic  affections^  it  is  given  with 
other  antispasmodic  medicines,  or  by  itsel£  To  expectorant  mixtnres 
it  is  a  very  frequent  addition,  though  the  camphorated  tincture  is 
generally  preferable  in  this  instance.  Combined  with  astringents  and 
chalk,  it  is  much  used  in  the  treatment  of  diarrhoea,  dysentery,  and 
cholera  morbus,  and  is  a  frequent  addition  to  mistura  cretse.  For  its 
diaphoretic  effects,  the  best  combinations  contain  an  emetic,  as  wine 
of  ipecac  or  of  antimony,  or  frequently  spirit  of  nitrous  ether.  It  is 
often  added  to  castor  oil,  to  correct  griping  or  excessive  purging  from 
its  use. 

Laudanum  is  much  used  in  enemata,  collyria,  and  in  lotions  of 
various  kinds.  In  an  enema  it  may  be  used  in  three  times  the  quan- 
tity employed  by  the  mouth,  with  a  view  to  the  same  effect.  In  an 
eye-wash,  wine  of  opium,  or  a  solution  of  the  aqueous  extract,  is 
preferred,  as  obviating  the  stimulant  effects  of  the  alcohol.  It  is 
frequently  added  to  cataplasms  or  poultices. 

Laudanum  is  made  of  deficient  strength  by  some  druggists,  in  order 
to  sell  it  cheaply;  the  usual  wholesale  price  for  a  good  article  is  from 
one  dollar  to  one  dollar  and  a-half  per  pint,  or  by  retail,  twelve  to  eigh- 
teen cents  an  ounce.  If  it  has  become  turbid  from  the  evaporation  of  a 
portion  of  alcohol,  it  is  above  standard  strength,  and  should  be  filtered 
to  free  it  fit>m  the  precipitate. 

Txneiura  apii  deadorcUa  is  a  new  officinal  in  the  Pharmacopoeia  of 
1860,  it  is  made  upon  the  principle  adopted  by  the  manufacturers  of 
the  various  elixirs  of  opium,  in  vogue,  of  treating  opium  with  water 
in  preference  to  alcohol,  so  that  the  objectionable  resinous  and  odorous 
principles  are  but  sparingly  taken  up ;  in  the  new  officinal  process, 
the  aqueous  fluid  extract  obtained  is  directed  to  be  shaken  up  with 
ether,  for  the  complete  removal  of  these,  and  the  ether  being  rejected 
the  whole  is  embodied  into  a  fluid  form  with  only  sufficient  alcohol  to 
preserve  it.  The  dose  by  drops,  as  stated,  is  less  than  that  of  laudanum 
with  which  it  corresponds  in  strength,  because  aqueous  liquids  collect 
in  larger  drops  than  alcoholic.  On  the  whole,  this  liquid,  which  will 
probably  be  generally  dispensed  as  elixir  of  opiums  is  a  valuable 
addition  to  our  officinal  preparations,  and  well  worthy  the  favorable 
oonsideration  of  physicians. 

Acetated  tincture  of  opium  is  not  commonly  designated  by  any  syn- 
onym, and  must  be  carefully  distinguished  from  black  drop,  described 
below.  It  is  prepared  by  macerating  the  opium  in  powder  with  the 
vinegar  and  alcohol  for  two  weeks,  or  displacing  as  in  the  case  of 
laudanum.  If  the  opium  is  in  mass,  it  should  be  used  in  proportion- 
ately increased  quantity,  and  worked  into  a  paste  with  a  small  portion 
of  the  vinegar,  after  which  the  remainder  of  that  liquid  and  the  alcohol 
18  added,  macerating  for  two  weeks  as  in  the  other  case. 

This  tincture  is  sometimes  recommended  in  preference  to  laudanum, 
ns  less  liable  to  produce  those  nervous  symptoms  which  often  follow 
the  use  of  opium.  As  shown  in  the  table,  it  is  stronger  than  laudanum, 
but  much  weaker  than  black  drop. 
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Wi7}e  of  Opium, — This  officinal  substitute  for  Sydenham's  laudanum 
may  be  made  by  a  similar  process  to  the  foregoing.  It  i»  made  with 
a  much  larger  proportion  of  opium  to  the  quantity  of  menstruum 
employed,  than  laudanum,  and  yet  the  dose  directed  in  the  books  is 
the  same;  this  must  be  owing  to  a  supposed  inferior  solubility  of 
the  active  principles  in  wine,  than  in  diluted  alcohoL  A  great  many 
extemporaneous  prescriptions  for  eye-washes  and  injections  contain 
this  ingredient. 

Vinegar  of  Opium,  Black  Drop. — The  strongest  of  the  preparations 
of  opium  is  modified  in  the  last  edition  of  the  Pharmacopoeia  so  as  to 
make  it  comparatively  easy  of  preparation  and  of  more  convenient 
proportions.  The  very  complex  process  of  the  older  books  is 
simplified  so  as  to  include  merely  the  complete  extraction  of  the 
opium  and  aromatics  by  means  of  diluted  acetic  acid,  the  addition  to 
this  of  sugar,  and  its  dilution  to  just  the  required  point,  which  is  a 
fiuidounce  for  every  75  grains  of  opium  used.  The  slight  alteration 
in  proportions,  while  it  will  be  quite  imperceptible  in  the  use  of  the 
preparation,  brings  it  to  an  even  two  pints  for  five  troyounces  of  the 
opium  used. 

Black  drop  is  deservedly  esteemed  as  a  most  valuable  preparation. 
The  morphia  it  contains  is  in  the  condition  of  acetate ;  wnicn  is  con- 
sidered by  many  to  be  more  agreeable  in  its  mode  of  action  than  the 
native  meconate  existing  in  the  drug.  One  grain  of  opium  being 
represented  by  about  6  fV  minims,  the  dose  will  be  only  irom  five  to 
ten  drops  because,  although  in  the  case  of  laudanum,  two  drops  are 
frequently  required  to  make  a  minim,  in  this  case,  sugar  being  used 
instead  of  alcohol,  the  drops  are  larger,  and  frequently  reach  a  minim 
in  bulk. 

The  popularity  of  black  drop  with  persons  who  use  opium  habitu- 
ally, is  one  of  the  strongest  evidences  oi  its  superiority  over  laudanum. 
I  was  informed  by  one  lady,  who  is  a  victim  to  this  vice,  and  who 
procures  her  black  drop  by  the  gallon,  that  in  comparing  her  own 
condition  with  that  of  others  within  the  range  of  her  acquaintance^ 
who  have  used  laudanum  to  no  greater  excess  than  she  uses  black 
drop,  that  while  they  soon  exhibited  in  their  persons  the  evidences  of 
its  poisonous  effects,  she  was  enabled  to  preserve  to  a  great  extent  the 
natural  freshness  and  fulness  of  her  features ;  this  she  attributed  to 
the  form  in  which  she  took  the  drug.  Her  statement  cannot  of  course 
be  received  as  evidence  of  the  difference  referred  to,  though  it  accordB 
with  the  testimony  of  others,  and  also  corresponds  with  the  observation 
of  some  physicians  of  large  experience. 

Solution  of  sulphate  of  morphia  (IT.  S.),  though  its  strength  is  usually 
estimated  somewhat  above  that  stated  in  the  syllabus,  is  believed  to  lie 
weaker  in  proportion  to  the  other  preparations  than  is  there  stated. 

Magendie's  solution,  much  used  in  I^ew  York  and  Boston,  is  made  in 
the  proportion  of  sixteen  grains  to  the  fiuidounce.  Care  should  be 
taken  in  prescribing  and  vending  this,  to  distinguish  between  it  and 
the  officinal  solution. 
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Incompaiihles. — All  the  preparatioDS  of  opium  are  pharmaceuticall  j 
incompatible  with  the  alkalies,  and  their  mono-carbonates  generally, 
on  account  of  their  precipitating  the  morphia  in  an  insoluble  con- 
dition from  its  meconate.  With  acetate  of  lead,  thej  give  a  precipi- 
tate, chiefly  of  meconate  of  lead,  the  morphia  remaining  in  solution 
as  acetate.  Astringent  infusions  and  tinctures  generally  throw  down 
tannates  or  gallates  of  morphia,  which  are  quite  insoluble.  Some  of 
the  metallic  salts  may  be  considered  as  incompatible,  but  in  practice 
there  is  no  difficulty  in  mixing  small  quantities  of  laudanum  with 
diluted  solutions  of  t}iese.  The  chief  point  to  be  observed,  in  the 
mixing  of  these  preparations  in  prescription,  is  to  cM  them  after  the 
full  degree  of  dilution  is  obtained;  in  this  manner  they  may  be  mixed 
without  disturbance,  in  the  great  majority  of  instances^  especially 
where,  as  is  mostly  the  case,  the  quantity  added  is  small. 

Treaiment  of  Poisoning  by  Opium, — When  opium  is  taken  in  quan- 
tities sufficient  to  produce  death,  the  first  and  invariable  remedy  is  to 
evacuate  the  stomach,  by  administering  an  active  emetic  dose,  as  for 
instance,  five  grains  of  tartar  emetic  or  sulphate  of  zinc,  or,  as  is  fre- 
quently more  convenient  and  equally  efficacious,  large  doses  of  mustard 
suspended  in  warm  water.  If  emetics  reAise  to  act,  which  is  sometimes 
the  case  after  long  delay,  the  stomach  pump  must  be  resorted  to,  and 
should  always  be  at  hand  in  the  office  of  the  physician.  A  tolerable 
substitute  for  this  is  found  in  the  self-injecting  apparatus  of  elastic 
gum,  now  so  coinmonlv  in  use,  the  tubes  being  transposed  so  as  to 
reverse  the  direction  of  the  current 

A  mode  of  emptying  the  stomach  of  an  infant,  tried  with  success 
in  a  case  of  poisoning,  by  Dr.  Stebbins,  of  Chester  Co.,  Pa.,  is  to  insert 
a  catheter  and  suck  up  the  fluid  contents  till  the  catheter  is  full,  then 
turn  the  free  end  downwards  so  as  to  constitute  it  a  syphon,  from 
which  the  fluid  will  run  till  the  stomach  is  empty. 

The  patient  should  be  kept  in  motion,  if  possible,  the  face  and  head 

being  splashed  with  cold  water,  when  a  disposition  to  sleep  seems  to 

be  gaining  the  mastery ;  in  this  way,  patients  may  very  frequently 

be  restored,  even  after  taking  large  doses  of  laudanum.    Instances  of 

the  kind  have  been  of  frequent  occurrence  within  the  last  few  years 

in  this  city.    The  recentl  v  aiscovered  use  of  tincture  of  belladonna  as 

an  antidote  for  opium  snould  not  be  forratten  when  other  resources 

^luly  and  when  this  remedy  is  at  hand.    The  dose  must  necessarily  be 

corresponding  to  the  quantity  of  laudanum  taken.    In  the  case 

young  infants  too  deeply  narcotized  to  swallow,  subcutaneous  in- 

^tiona  of  Q^^th  of  a  grain  of  atropia  may  succeed  in  reviving  the 

ggling  vitality. 

Two  cases  have  come  under  my  own  notice,  in  which  the  galvanic 

ttery  has  been  emploved  as  a  last  resort,  with  the  effect  of  restoring 

e  patient  permanently,  and  the  other  temporarily,  the  reaction  not 

"  \g  sufficient  in  the  latter  instance  to  establish  convalescence,  though 

was  prolonged  for  several  weeks.    Artificial  respiration  has  occa- 

^onally  oeen  resorted  to,  when  the  prostrating  influence  of  the  poison 

'  arrested  the  natural  process,  life  being  prolonged  by  this  meam^ 
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until  the  impression  of  the  narcotic  had  passed  o£P;  recoveiy  lias  been 
effected  in  this  way. 

JTie  Abuse  of  Opium. — The  habitual  use  of  the  preparations  of  opium 
as  a  means  of  intoxication,  is  an  evil,  the  extent  of  which  is  scarcely 
appreciated  by  the  profession,  or  by  the  community  at  large.  There 
are  shops  in  the  outskirts  of  our  large  cities  in  which  the  sale  of 
laudanum  forms  one  of  the  principal  items  of  business.  These  peddle 
it  out  to  every  poor  victim  who  can  produce  a  few  pennies  to  purchase 
a  temporary  relief  from  imaginary  pains.  So  common  is  this  article 
of  trade  that  even  little  children  are  furnished  with  it  on  application, 
as  if  it  were  the  most  harmless  drug.  It  is  sold  in  these  shops  at  half 
the  price  maintained  by  respectable  establishments,  and  there  can  be 
no  doubt  that  its  intoxicating  effects  are  sought  by  many,  who  use  it  aa 
a  substitute  for  alcoholic  drinks.  Individuals  wno  would  shrink  from 
the  habitual  use  of  spirituous  liquors,  employ  this  medicine,  under  a 
£Etlse  persuasion  that  it  is  useful  or  necessary  to  allay  some  symptom 
of  a  chronic  disease,  until  they  become  victims  to  one  of  the  worst  of 
habits.  There  is  scarcely  an  apothecary  in  our  large  cities  who  cannot 
relate  instances  of  opium  intoxication  that  have  come  under  his  own 
notice,  and  been  served  at  his  own  counter.  Females  afflicted  with 
chronic  disease ;  widows  bereft  of  their  earthly  support ;  inebriates  who 
have  abandoned  the  bottle;  lovers  disappointed  in  their  hopes;  flee 
to  this  powerful  drug,  either  in  its  crude  form,  in  the  form  of  tincture^ 
or  some  of  its  salts,  to  relieve  their  pain  of  body  or  mind,  or  to  take 
the  place  of  another  repudiated  stimulant.  Such,  too,  is  the  morbid 
taste  of  these,,  that  they  think  they  require  the  soporific  influence  of 
opium  to  fill  up  the  measure  of  their  life  enjoyment,  just  as  the  drunkard 
is  wedded  to  his  cups,  or  the  tobaceo-user  to  the  weed. 

The  responsibility  for  many  cases  of  habitual  intoxication,  both  with 
alcohol  and  opium,  undoubtedly  rests  with  the  physician.  Almost 
every  apothecary  of  large  experience  has  met  with  instances  in  which 
the  parties  attribute  their  habit  to  the  use  of  these  agents,  for  the  first 
time,  under  the  advice  of  a  physician,  bv  whose  direction  it  has  been 
persisted  in,  in  some  chronic  case,  till  it  has  become  almost  impossible 
to  desist  from  the  indulgence. 

The  quantity  of  laudanum  that  may  be  taken  varies  with  difierent 
individuals.  Those  habituated  to  it  consume  from  a  few  teaspoonfula  . 
to  an  ounce  or  more  per  day.  A  medical  friend  informed  me  that  a 
child  less  than  two  years  old  came  under  his  observation,  to  whom  was 
administered  a  dessertspoonful  of  laudanum  per  diem  to  keep  it  quiet, 
while  the  mother  was  engaged  at  her  daily  toil ;  this,  of  course,  was 
the  result  of  previous  habit,  originating  in  a  small  beginning. 

Persons  who  have  been  addicted  to  the  use  of  ardent  spirits,  are,  per- 
haps, more  apt  to  use  laudanum  in  preference  to  the  crude  drug,  or  any 
of  the  salts  of  morphia.  The  cheapness  of  the  tincture  over  the  salts  is 
a  strong  reason  with  others.  We  know  of  a  lady  whose  bill  for  sul- 
phate  of  morphia,  during  a  single  year,  was  ninety  dollars,  which,  if  we 
estimate  it  at  the  nsoiil  price,  and  take  the  daily  average  of  the  quantity 
J  — »nld  exhibit  the  enormous  consumption  of  over  20  grains 
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a  day.  And  yet  the  victim  of  this  slavery  is  able  to  attend,  in  some 
measure,  to  her  daily  pursuits,  and  has  already  attained  middle  age, 
without  any  evidence  of  organic  disease. 

Another  lady,  suffering  from  a  uterine  complaint,  who  had  been  for 
years  in  the  habit  of  using  opium,  at  first  by  the  advice  of  a  physi- 
cian and  subaeauently  from  an  impression  of  its  value  to  her,  con- 
tinued it  in  gradually  increasing  doses,  till  the  daily  consumption  of 
the  gum  and  the  tincture,  taken  alternately,  amounted  to  many  grains 
of  the  former,  and  half  an  ounce  of  the  latter.  In  this  case  the  patient 
was  bedridden,  and  suffered  a  great  deal  of  pain  when  the  system  was 
not  directly  influenced  by  the  medicine. 

A  degree  of  restlessness  and  nervous  irritability,  amounting  almost 
to  spasm,  when  not  under  the  effects  of  the  drug,  are  characteristic  in 
almost  every  aggravated  case. 

One  colored  woman,  advanced  in  life,  who  had  been  advised,  many 
years  before,  by  her  physician,  to  employ  laudanum  for  the  relief  of 
the  painful  symptoms  of  a  chronic  aisease,  was  known  for  several 
years  to  take  invariably  faiss  of  laudanum,  which  was  purchased 
daily  as  required.  A  lady  of  my  acquaintance,  who  I  believe  since 
recovered  entirely  from  the  habit,  took  for  years  a  half  ^rain  powder 
cf  sulphate  of  morphia  daily,  sometimes  perhaps  twice  a  aav.  On  one 
oooasion  a  man  proposed  to  purchase  at  the  counter  a  fluidounce  vial 
of  laudanum,  and  when  the  price  of  it  was  demanded,  immediately 
swallowed  the  whole,  as  was  supposed  for  the  purpose  of  suicide.  He 
was  afterwards  seen  in  the  streets  apparently  in  his  usual  health. 

Dr.  Garrod  relates  a  case  of  a  voung  man  who  took  one  drachm  of 
Smyrna  opium  ni^ht  and  morning,  and  frequently  from  an  ounce 
to  an  ounce  and  a  naif  of  laudanum  in  addition. 

We  are  informed  of  an  instance  of  a  lady  advanced  to  her  three- 
score years  and  ten,  who,  from  fear  of  the  pains  of  death,  from  day 
to  day  kept  herself  under  the  influence  of  this  narcotic.  Such  was 
the  morbid  mental  influence  which  kept  her  unhappy  in  the  anticipa- 
tion of  a  result  which  has  not  yet  occurred. 

The  moral  responsibility  connected  with  the  question  of  prescrib- 
ing and  dispensing  opium,  may  be  greater  than  has  been  hitherto 
acknowledged;  and  the  few  remarks  here  presented  are  designed  to 
awaken  an  interest  among  those  who  by  position  and  pursuits  are  best 
qualified  to  exercise  a  wholesome  influence  upon  its  abuse. 

Who  would  sell  an  ounce  of  laudanum  to  an  applicant  whose  inten- 
tion to  commit  suicide  was  apparent?  And  yet  how  often  it  is  sold  to 
individuals,  who  are  only  protracting  their  suicide  by  the  demoralizing 
and  dissipating  habit  of  taking  it  in  smaller  and  gradually  increasing 
quantities  7 
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Working  Formulas  for  the  Prbparations  of  Opium. 
Tinctura  Opii  Gamphorata,    {Camphorated  Tincture  of  Opium.)  U.S.1^- 

Paregorio  Elixir. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder, 

Benzoic  acid,  each,  sixty  grains. 

Camphor  forty  grains. 

Oil  of  anise  a  fiaidrachm. 

Clarified  honey  two  troyounces. 

Diluted  alcohol  two  pints. 
Macerate  for  seven  days^  and  filter  through  paper.    (It  is  well  t(9 
omit  the  honey  till  near  the  close  of  the  maceration.) 

Tinctura  Opii.    {Tincture  of  Opium.)  U.  S.  P. 

Laadanom. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troj«* 
ounces  and  a  half. 
Water, 

Alcohol,  each,  a  pint. 
Diluted  alcohol  a  sufficient  quantity. 
Macerate  the  opium  with  the  water  for  three  days,  with  fi?equen^ 
agitation ;  then  add  the  alcohol,  and  continue  the  maceration  for  three 
days  longer.    Introduce  the  mixture  into  a  percolator,  and,  when  the 
liquid  has  ceased  to  pass,  pour  diluted  alcohol  upon  it  until  two  pints 
of  tincture  are  obtained. 

All  the  preparations  of  opium  are  directed  to  be  made  from  the 
powdered  orug ;  this  is  designed  to  prevent  variations  in  strength, 
resulting  from  the  different  degrees  of  dryness  of  different  specimens, 
as  found  in  commerce.  In  many  instances,  however,  the  apothecary 
or  physician  prefers  to  select  the  drug  in  its  crude  condition,  and  in 
the  absence  of  conveniences  for  drying  and  powdering  it  in  large 
quantities,  uses  it  in  lump.  In  this  case  the  following  process  may  be 
observed,  the  necessary  increase  of  weight  in  the  opiiim  being  added, 
on  account  of  the  moisture  it  contains : — 

Modified  Formula  for  Laudanum. 

Take  of  opium,  sliced,  two  troyounces  and  six  drachms,  add  to  it 
four  fluidounces  of  hot  water,  and  by  the  aid  of  a  pestle  and  mortar, 
work  it  into  a  uniform  pasty  mass ;  to  this  add  twelve  fiuidounces  of 
water,  and  a  pint  of  alcohol,  making  in  all  two  pints  of  diluted  alco- 
hol ;  allow  it  to  macerate  for  two  weeks,  occasionally  shaking  it  and 
throw  the  whole  upon  a  filter — to  the  pulp,  remaining  after  the  liquid 
has  drained  oflF,  add  about  two  fluidounces  of  diluted  alcohol,  which 
will  displace  the  last  portion  so  as  to  make  the  whole  of  the  tinctura 
measure  exactly  two  pints. 
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IXnctura  Opii  Deodarata.    {Deodorized  Tincture  of  Opium,)  U.  S.  P, 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troy- 
ounces  and  a  half. 
Ether. 

Aloohol,  each,  half  a  pint. 
Water  a  sufficient  quantity. 
Macerate  the  opium  with  half  a  pint  of  water  for  twenty-four  hours, 
and  express ;  then  repeat  the  operation  twice  with  the  same  quantity 
of  water.  Mix  the  expressed  liquids,  and,  having  evaporated  the 
mixture  to  four  fiuidounces,  shake  it  when  cold,  in  a  bottle,  repe-atedly 
with  the  ether.  Four  off  the  ethereal  solution  when  it  has  separated 
by  standing,  and  evaporate  the  remaining  liquid  until  all  traces  of 
ether  have  disappeared.  Mix  this  with  twenty  fluidounces  of  water, 
and  filter  the  mixture  through  paper.  When  the  liquid  has  ceased 
to  pass,  add  sufficient  water,  through  the  filter,  to  make  the  filtered 
liquid  measure  a  pint  and  a  half.  Lastly,  add  the  alcohol,  and  mix 
them  together. 

If  the  opium  is  not  dried  and  powdered,  the  manipulation  may  be 
varied,  using  two  troyounces  and  six  drachms  of  moist  opium  as  indi- 
cated in  the  modified  formula  for  laudanum. 

l^nctura  Opii  Aceiata.    {Aceiated  Tincture  of  Opium,)  U.  S.  P. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troy- 
ounces. 
Vinegar  twelve  fluidounces. 
Alcohol  half  a  pint. 
Rub  the  opium  with  the  vinegar ;  then  add  the  alcohol,  and,  having 
macerated  for  seven  days,  express,  and  filter  through  paper. 

Vinum  Opii.    (  Wine  of  Opium.)  U.  S.  P. 

Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troy- 
ounces. 
Cinnamon,  in  moderately  fine  powder. 
Cloves,  in  moderately  fine  powder,  each,  sixty  grains. 
Sherry  wine  a  sufficient  quantity. 
Mix  the  powders  with  fifteen  fluidounces  of  sherry  wine,  and  mace- 
rate for  seven  days,  with  occasional  agitation ;  then  transfer  the  mix- 
ture to  a  conical  percolator,  and,  when  the  liquid  has  passed  the  sur- 
:£sucey  gradually  pour  on  sherry  wine  until  a  pint  of  filtered  liquid  is 
obtained. 
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Acetum  Opii.    (  Vinegar  of  Opium.) 
Blaok  Drop. 

Take  of  Opium,  dried,  and  in  moderately  coarse  powder,  five  troy- 
ounces. 
Nutmeg,  in  moderately  coarse  powder,  a  troyounce. 
Saffron,  in  moderately  coarse  powder,  one  hundred  and 

fifty  grains. 
Sugar  eight  troyounces. 
Diluted  acetic  acid  a  sufficient  quantity. 
Macerate  the  opium,  nutmeg;  and  saffron  with  a  pint  of  dilated 
acetic  acid  for  twenty-four  hours.    Put  the  mixture  into  a  conical  glass 
percolator,  and  return  the  liquid  which  first  passes  until  the  filtrate 
becomes  clear.    Then  gradually  pour  on  diluted  acetic  acid  until  the 
filtered  liquid  measures  twenty-six  fiuidounces.    In  this  dissolve  the 
sugar,  and,  having  strained  the  solution,  add  sufiicient  diluted  aoetio 
acid  to  make  the  whole  measure  two  pints. 


CHAPTER    X. 

THE  GENERATION  OF  HBAT  FOR  PHARMACEUTICAL  PURPOSES. 

Many  of  the  processes  directed  in  the  Pharmacopoeias  may  be  con- 
ducted in  an  ordinary  cannon  stove — as  making  infusions  and  decoc- 
tions, syrups,  some  of  the  extracts,  all  of  the  ointments  and  cerates^ 
and  some  of  the  plasters.  The  various  kinds  of  cooking  stoves  are 
still  better  adapted  to  these  purposes,  each  having  its  particular  advan- 
tages, and  nearlv  all  offering  facilities  not  only  for  performing  the 
processes  requinng  the  naked  fire,  but  also  being  readily  fitted  with 
sand  and  water  baths,  and  having  ovens  attached  which  answer  the 
purposes  of  the  drying  chambers. 

Kitchen  ranges,  such  as  are  now  generally  introduced  into  dwelling 
houses,  are  also  adapted  to  the  pharmaceutical  laboratory ;  they  may 
be  so  built  as  to  allow  of  sheet  iron  slides  inclosing  the  space  above 
the  fire,  so  as  to  carry  off  the  vapor  from  evaporating  fluids  or  the 
acid  and  other  noxious  fumes  arising  from  cnemical  processes.  A 
light  of  glass  should  be  introduced  into  these  sliding  partitions  to 
facilitate  the  inspection  of  the  processes,  and  these  slides  should  be 
supported  at  such  a  distance  from  the  fire  as  to  allow  of  a  draft;  of  air 
above  the  containing  vessels,  and  to  enable  the  operator  to  manipulate 
without  exposure  to  the  fumes. 

An  advantage  of  these  cooking  ranges  over  stoves  is  found  in  tlie 
supply  of  hot  water  furnished  by  boilers  or  water  backs  connected 
with  them,  a  great  convenience  in  a  shop  or  laboratory.  Drawings  of 
these  would  be  superfluous,  as  the  situation  and  requirements  of 
pharmaceutists  are  so  various  that  each  can  be  best  suited  by  the 
exercise  of  a  little  ingenuity,  and  by  availing  himself  of  the  sugges- 
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tions  of  tliose  who  make  a  business  of  supplying  this  kind  of  appa> 
ratus. 

The  work  on  Pharmacy  by  Profe.  Mohr  and  Redwood,  edited  in 
Philadelphia,  by  Prof.  Procter,  and  that  on  Chemical  and  Pharma- 
ceutical Manipulations,  by  Prof.  Morfit,  give  drawings  of  different 
fumacea  manufactured  for  the  special  usea  of  the  chemist  and  pharma- 
ceutist, but  few  of  these  are  in  common  use,  and  it  has  not  been 
deemed  important  to  present  the  subject  in  detail  in  this  work. 

A  notice  of  some  cheap  and  portable  forms  of  apparatus  may  ap- 
propriately preface  an  account  of  those  pharmaceutical  procesues 
requiring  "heat. 

The  common  clay  farnace  may  be  used  in  open  chimney  pi  aces,  or 
in  the  open  air,  charcoal  being  the  fuel ;  a  common  bellows  is  em- 
ployed when  necessary  to  increa.se  the  intensity  of  the  fire. 

Similar  furnacai  are  made  of  cast  iron ;  they  possess  no  advantages 
for  uae  with  charcoal,  but  by  becoming  hot,  they  facilitate  the  com- 
bustion of  anthracite. 

The  small  French  hand  furnace,  Fig.  132,  is  light  and  portable,  and 
preferable  to  the  ordinary  clay  furnaces  for  table  operations. 

Many  of  the  operations  of  the  pharmaceutical  laboratory  are  coo- 
veniently  performed  with  lamps,  alcohol  being  the  fueL  A  neat  hiA 
common  alcohol  lamp  is  that  snown  in  Fig.  ISO  \  it  has  a  ground  gU.  i 


Fig.  130. 


CUi>  aplrit  lunp. 


Pig.  isi. 
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cap  to  prevent  the  waste  of  alcohol  by  evaporation.  In  the  absence  of 
such  a  lamp,  a  common  glass  bottle,  with  rather  wide  mouth,  may  be 
naed ;  a  perforated  cork  with  a  small  glass  lube  about  an  inch  long  is  in- 


serted in  the  neck  of  the  bottle, 
made  to  pass  through  this  into  the 
alcohol  contained  in  the  bottle. 

A  small  tin  alcohol  lamp  an- 
swers about  as  well  as  any  for 
common  purposes,  with  the  ex- 
ception of  having  no  caji  to  pre- 
vent evaporation  from  tlie  wick ; 
such  a  one  is  shown  in  Figs.  133 
and  134,  with  a  convenient  stand 
in.  which  to  place  it  under  a  cap- 
**»Ie  or  other  vessel  to  be  heated. 
12 


shown  in  Fig.  131,  and  the  wick  is 


Fig.  133. 


Fig.  134. 
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Fig.  135  shows  an  alcohol  lamp,  iorented  by  Jacob  Danton,  of 
Philadelphia,  for  uae  in  the  field  by  army  sui^^ns;  it  is  made  of 
metal,  and  surmounted  with  a  series  of  rings  which,  by  raising  them 
up,  fit  each  other  and  constitute  a  chimney  protecting  the  flame  &om 
the  draft,  which  would  prevent  its  use,  while  the  necessary  air  ia  snp- 

Elied  from  below  through  holes  shown  in  the  drawing.    This  little 
imp  is  carried  in  the  panniers,  and  supplies  the  necessary  heat  for  ap- 
plying adhesive  strips,  softening  cerates,  and  similar  objects. 


Another  alcohol  lamp,  familiar  to  chemical  student^  ia  Mitcthell'a 
argand  lamp,  shown  in  section  in  Fig.  136.  In  this,  wbich  is  usually 
made  of  tin,  an  argand  bamer  is  placed  in  the  centre  of  a  cyliiidrical 
reservoir,  r,  with  wbich  it  communicates  at  bottom  by  small  lateral 
tubes ;  the  reservoir  is  furnished  with  a  tube  near  the  top  at  a,  for  the 
introduction  of  the  fluid ;  this  is  stopped  with  cork  having  a  slight 
perforation,  so  as  to  admit  the  air  as  the  alcohol  is  consaraed.  The 
cylindrical  wick,  b,  which  is  inserted  in  the  burner,  is  kept  satarated 
with  alcohol,  owing  to  its  communicating  with  the  reservoir.  When 
lighted  at  its  upper  edge,  it  burns  freely,  having  a  draft  of  air  within 
as  well  as  without  the  cylindrical  column  of  Same,  and  generates  a 
large  amount  of  heat. 

When  no  longer  wanted  for  use,  the  lamp  should  be  covered  by  a 
cap  over  the  burner,  or  emptied  of  alcohol,  otherwise  waste  will  ooonr 
by  continued  evaporation  from  the  wick. 

Fig.  137  represents  Berzelius's  lamp;  tbis  is  adapted  to  aloobol  ot 
oil ;  it  is  attached  to  a  permanent  stand,  upon  the  upright  rod  of  whieh 
it  moves,  being  secured  by  a  screw,  which  presses  against  the  rod; 
the  reservoir  is  here  separated  from  the  burner,  with  which  it  oom- 
municates  by  a  single  tube.  A  little  screw  is  arranged  alongside  the 
burner  to  raise  or  depress  the  wick. 

Fig.  138  is  a  chimney,  which  is  adapted  to  confine  the  flame  within 
narrow  limits,  and  to  increase  the  draught,  thus  diminishing  the  tend- 
ency to  smoke,  and  increasing  the  intensity  of  the  heat.  It  may  be 
applied  either  to  Berzelius's  or  Mitchell's  lamp. 

"  The  Universal  Lamp,"  constructed  on  the  same  principle  as  Ben^ 
bus's,  but  better  adapted  to  support  utensils  to  be  heated,  may  also  be 
obtained  from  the  manufacturers  and  dealers  in  chemical  apparatus. 

One  of  the  best  contrivances  for  generating  an  intenae  heat  for  those 
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few  processes  in  pharmac;  to  wMoh  it  is  essential,  and  Tor  fosiiie 
ioaolable  silicates  in  analytioal  proceaaes,  and  for  glass-blowing  aod 


HP 


bending  operations,  and  nnmerooB  other 
uses  in  chemical  laboratories,  ia  the  lamp 
next  figured,  which  is  called  the  Russian 
lamp,  or  the  alcohol  blast  lamp. 

This  is  shovn  in  Fig.  1S9.  It  consists 
of  a  doable  copper  cylinder,  a,  inclosed  at 
top  and  bottom,  and  surrounding  an  interior  chamber,  which  extends 
somewhat  below  the  bottom  of  the  cylinder  to  a  permanent  copper 
bottom,  as  shown  in  the  section.  Near  the  top  of  the  cylinder,  an 
opea  tube  of  the  same  material  is  soldered  on  at  a,  for  the  purpose 
of  filling  it,  and  nearly  opposite,  on  the  other  side,  a  tube  b,  also  of 

Fig.  139. 


KuilaB  or  ■Imhsl  blMl  luip  »kd  •(• 


copper.  Is  inserted ;  this  is  bent,  as  seen  in  the  drawing,  and  gradually 
tapering  down  to  a  small  diameter,  enters  the  internal  chamber  between 
the  lower  terminus  of  the  cylinder  and  the  bottom;  it  ia  now  curved 
upward,  and  terminates  with  a  small  orifice  at  c;  a  movable  top,  d,  ia 
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fitted  with  a  handle,  and  so  constructed  as  to  fit  tightly  over  the  open 
top  of  the  chamber.  E  represents  a  sheet  iron  stove  or  furnace  in 
wnich  the  lamp  may  be  placed  when  used,  and  which  serves  as  a  sup- 
port for  crucibles,  dishes,  &c.  The  mode  of  using  this  lamp  is  to  nil 
the  cylinder  with  alcohol  by  means  of  the  tube  a  till  it  oommenoes  to 
run  out  of  the  jet  c,  then  cork  up  the  open  end  of  the  tube  a,  observ- 
ing not  to  secure  the  cork  too  tightly,  for  fear  of  explosions.  About 
two  fluidounces  of  alcohol  are  now  poured  into  the  central  chamber, 
or  sufficient  to  cover  the  bottom  and  rise  to  within  an  inch  or  two  dT 
the  orifice  at  c.  This  spirit  being  now  ignited  by  a  match,  quickly 
heats  that  contained  in  the  surrounding  cylinder,  and  as  this  boila^ 
the  vapor  formed  is  forced  through  the  tube  6  in  a  powerful  jet,  which, 
as  it  escapes  at  c,  is  ignited  by  the  flame  playing  upon  the  surface  of 
that  in  the  chamber,  and  thus  forms  a  jet  of  flame  possessing  an  intense 
heating  power;  should  any  obstruction  occur  in  the  tube  o,  or  at  the 
orifice  c,  the  apparatus  might  explode,  but  that  the  cork  at  o  would 
be  likely  to  be  thrown  out.  When  it  is  desired  to  stop  the  flame,  and 
whenever  the  apparatus  is  to  be  put  out  of  use,  the  cover  d  is  placed 
on  the  top. 

For  accomplishing  fluxions  with  carbonated  alkali,  where  a  very 
intense  heat  is  required,  I  have  found  this  lamp  an  admirable  arranse- 
ment>  doing  away  with  the  necessity  of  a  counter  blowpipe.    In  order 

to  apply  this  jet  to  the  greatest  advantage  for  the 
Pig.  140.  purpose  named,  a  crucible  jacket,  ^(Fig.  140)^  may 

be  placed  upon  the  projections  on  the  top  of  the 
stove  E  (Fig.  139),  immediately  over  the  flame  of  the 
lamp.  This  is  a  sort  of  chimney  made  of  sheet-iroUi 
and  serving  the  double  purpose  of  keeping  the  cruci- 
ble from  all  currents  of  air  but  those  hi^ly  heated 
by  the  flame,  and  of  returning  the  flame  back,  some* 
what  as  in  a  reverberatory  furnace. 

The  cheap  and  abundant  lighting  fluids  sold  under 
the  names  of  kerosene,  coal  oil,  &c.,  are  too  highly 
carbonaceous  to  serve  a  good  purpose  for  heatings 
cnieibi«  Jacket.         uulcss  with  apparatus  constructed  with  special  ar- 
rangements for  securing  the  thorough  combustion 
of  the  oil  and  the  convenient  application  of  the  generated  heat  to  the 
objects  in  view.    The  apparatus  figured  on  the  next  page  is  the  only 
appropriate  arrangement  I  have  seen  with  this  end  in  view. 

In  this  apparatus,  the  heat  communicated  from  the  flame  to  the 
chimney  is  rendered  available  for  heating  liquids,  il  is  a  common 
kerosene  lamp>  with  the  peculiar  burner  necessary  for  the  utilizing  of 
this  fuel;  over  this  is  ingeniously  fitted  a  chimney  of  copper,  JB, 
around  which  is  a  vessel,  (7,  of  tinned  iron ;  the  outer  surface  of  the 
copper  chimney,  constituting  the  inner  surface  of  the  vessel,  is  also 
tinned.  This  tinned  vessel  is  provided  with  a  handle  and  spont^ 
and  an  earthen  vessel,  shown  in  Fig.  143  (in  section,  at  g.  Fie.  1421 
is  a  useful  though  necessarily  ill-shaped  appendage,  for  keeping  Uquidls 
warm  or  for  heating  them  below  the  boiling  point.  In  Fig,  141  the 
apparatus  is  seen  with  a  metallic  cover,  and  a  small  casting  placed 
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over  it  to  support  a  tin  cap  or  other  vessel  to  be  beated.  At  d,  in  the 
inverted  dome  which  supports  the  heating  vessel,  is  an  opemDg  filled 
vith  a  piece  of  mica,  through  which  the  flame 
maj  be  inspected,  and  which  in  using  the 
i^parataa  as  a  nursery  lamp  serves  to  throw 
oat  sufficient  light  into  the  apartment  A 
farther  advantage  claimed  for  this  as  a  cham- 
ber or  nursery  lamp,  is  that  the  vessel  being 
filled  with  water  keeps  the  air  of  the  apart- 
ment from  becoming  dry  by  its  constant  eva- 
poration. Its  utility  for  keeping  a  supply  of  hot  water  at  hand,  and 
for  keeping  soups,  tea,  or  otlier  necessary  concomitants  of  the  sick 
chamber  in  a  condition  for  use  will  be  apparent.  In  the  hospital  cars, 
BO  thoroughly  fitted  by  the  U.  S.  Sanitary  Commission  for  the  con- 
▼eyance  of  sick  and  wounded  soldiers,  great  advantage  has  been 
secured  by  this  little  apparatus.  Larger  sizes  of  lamps  in  which  the 
same  principle  is  applied  are  manufactured  by  the  same  parties,  and 
■where  gas  ia  not  accessible  they  serve  an  excellent  purpose  for  phar- 
maceutical processes  requiring  heat. 

The  best  fuel  for  pharmaceutical  purposes  is  the  coal  gas  now  so 
freely  and  cheaply  supplied  in  almost  every  considerable  town. 

The  gas  may  be  conducted  by  pipes  into  the  counter  or  table,  and 
terminated  at  any  convenient  point  just  above  its  surface  by  a  suitable 
"barner;  or,  preferably,  it  may  have  soldered  on  to  the  iron  pipe  at  its 
terminus  a  leaden  one,  which,  being  flexible,  may  be  moved  at  plea- 
re  to  any  desired  part  of  the  table.  A  very  good  portable  apparatus, 
capable  of  being  used  in  any  part  of  the  room,  or  in  any  room  in  the 
bouse,  is  shown  in  Fig.  1'^ ;  it  consists  of  a  flexible  tube,  which  ia 
terminated  at  one  end  by  a  cap  to  fit  on  to  the  burner  of  a  common 
chandelier,  pendant,  or  aide  light,  such  as  are  suspended  from  the 
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ceilings  or  walls  of  apartments  for  tbe  purposes  of  illnmination.  To 
the  other  end  of  this  tube  is  a  little  stand  of  metal  sannoimted  by  % 
burner  to  be  adapted  to  some  of  the  Tarions  kinds  of  gaa  fraoaces  to 
be  described  in  the  sequel. 
Figs.  145  and  146  are  sectional  drawings  to  illostrate  the  diflbrent 
modes  of  connectiDg  the  flexible 
^*  1*^  tube  as  above  with  the  penitt- 

•  nent  pipe.  Fig.  145  is  tbe  mer- 
cury cup  arrangemetit ;  a  small 
cup  is  screwed  on  the  bnmerat 
its  base,  into  which  is  introduced 
a  few  ounces  of  meroury,  and 
into  this  the  cap  of  tbe  oondnct- 
ing  tube  dips  ao  as  to  form  as 


Flg.l«. 


v^ut. 


air-tight  joint,  which  is  very  readily  shipped  and  unshipped;  in  this 
figure  the  cap  is  represented  as  having  a  flange  covering  the  mercury 
cup,  which,  while  it  is  in  its  place,  protects  the 
Pig.  147.  mercury  from  evaporation   or   from  spilling  out 

When  iinehipped,  however,  the  bath  of  mercury  is 
unprotected,  and  becomes  wasted,  frequently  re- 
quiring to  be  renewed,  and  leading  to  inconvenience. 
Fig.  146  is  a  ground  burner  and  cap,  such  as  id 
shown  also  in  Fig.  144.  The  burner  and  cap  are  fit- 
ted and  ground  to  each  other,  so  as  to  make  a  direct 
air-tight  connection  when  adjusted,  and  yet  are  remo- 
vable at  pJeasure.  The  screws  by  which  the  burner 
is  attached  to  the  pipe,  and  the  cap  to  the  flexible 
tube  above,  and  alno  the  internal  construction  of  the 
vBrriRiriuninii.  flgj^.j^ji  bumor,  are  shown  in  this  sectiou. 
A  more  convenient  attachment,  adapted  to  ordinary  gas  burners,  is 
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Fig.  148. 


made  by  simply  stretching  a  piece  of  gum-elastic  tubing  over  the 
burner,  and  connecting  the  other  end  with  a  gas  furnace  or  other  ap- 
pliance on  the  counter.  This  arrangement  is  liable  to  inconvenience 
from  the  folding  of  the  tube  upon  itself  at  the  point  at  which  it  should 
curves  thus  shutting  off  the  flow  of  gas.  To  obviate  this,  a  curved 
piece  of  tinned  iron,  shown  in  Fig.  147,  may  be  slipped  over  the 
upper  end  of  the  tube  into  a  position  to  give  it  the  appropriate  curve. 

Kg.  148  represents  the  argand  burner  with  rim ;  these  were  for- 
merlv  much  used  with  glass  chimneys  and  shades,  for  illumination, 
but  have  been  almost  discarded  on  ac- 
eount  of  the  great  consumption  of  gas 
aUendant  on  their  use.  The  jet  of  gas  is 
here  through  the  small  holes  at  the  top 
of  the  hollow  cylinder,  the  funnel-shaped 
appendage  above  being  designed  to  spread 
the  flame  when  used  for  illumination; 
the  disk  of  brass  screwed  on  below  is 
used  to  support  the  chimney,  and  is  per- 
forated with  holes  so  as  to  allow  a  draft 
of  air  around  the  flame,  while  the  hollow 
cylindrical  shape  of  the  burner  favors  the 
waft  through  its  centre.  The  argand  burner  is  shown  in  Fig.  144,  as 
covered  by  the  cylinder,  Fi^.  151. 

Fig.  149  represents  a  cylindrical  screen  used  to  cover  over  any 
common  burner,  the  object  being  to  confine  the  heat,  to  prevent  the 
flame  being  affected  by  draughts,  and  to  afi;brd  a  support  for  the  ves- 
sel being  heated.  The  door  is  convenient,  when  the  top  is  covered, 
to  light  the  flame,  and  to  see  its  elevation  and  depression  during  the 
process. 

Fig.  149.  Fig.  150. 
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Fig.  150  represents  a  cylinder  of  sheet  copper,  iron,  or  tin  (this  may 
vary  in  length  from  5  to  8  inches,  and  in  diameter  from  2^  to  4  inches), 
witn  a  ring  of  the  same  material  about  an  inch  wide,  and  just  large 
enough  to  slide  over  the  cylinder.     A  piece  of  copper  or  brass  wire 
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gauze,  a  little  larger  than  the  diameter  of  the  oylinder,  is  stretched 
over  the  top,  and  secured  by  passing  the  ring  over  it^  while  the  bottom 
is  left  open,  and  either  supported  on  feet,  or  stood  directly  upon  the 
table,  the  lower  margin  being,  as  in  this  case,  scalloped,  so  as  to  allow 
the  free  passage  of  air  into  it. 

The  obstruction  to  the  free  passage  of  the  mixed  air  and  gas  which 
fine  gauze  presents,  causes  the  large  amount  of  carbon  in  the  flame 
observed  in  many  of  these  furnaces;  the  gas  accumulates  in  the  top  of 
the  cylinder  to  the  exclusion  of  the  necessary  proportion  of  atmospheric 
air ;  a  gauze  of  from  80  to  50  apertures  to  the  linear  inch,  has  the  re- 
quired fineness.  This  gas  stove,  as  thus  constructed, 
Fig*  151.         is  to  be  set  immediately  over  a  gas  pipe,  which  may 

either  be  permanent  or  flexible,  or  it  may  be  open  at 
the  end,  or  terminated  by  an  ordinary  bat- wing,  or  fish- 
tail, or  argand  burner ;  preferably  bv  the  latter* 

Fig.  151  is  another  form  of  cylmder,  of  tin;  the 
bottom  being  removed,  it  will  fit  the  rim  of  the  argand 
burner;  the  object  of  the  little  cap  at  bottom  is  to 
adapt  it  to  an  ordinary  fish-tail  or  bat-wing  burner* 
These  are  extensively  introduced  in  Boston  for  family 
use ;  price  50  cents  each.  A  great  many  restaurant^ 
in  the  various  cities,  are  also  supplied  with  them,  and 
their  construction  is  often  varied,  so  as  to  give  support 
to  the  vessel  to  be  heated.  An  iron  tripcd  should  ao- 
Bmaii  gM  utove.       compauy  thesc  forms  of  gas  furnace,  when  permanently 

fixed  and  used  for  a  single  object,  but  with  a  retort 
stand  they  may  be  adapted  to  a  greater  variety  of  operations. 

The  mode  of  using  these  cylinders  is  to  place  them  over  the  burner, 
and  to  allow  the  gas  to  escape  into  them  and  thus  to  become  mixed 
with  air,  then  to  apply  a  light  above  the  surface  of  the  wire  gauza 
The  gas  which,  under  ordinary  circumstances,  bums  with  a  bright 
yellow  flame,  indicating  the  presence  of  carbon  in  a  state  of  incandes- 
cence, and  depositing,  in  consequence,  a  large  amount  of  soot  upon 
any  cold  body  brought  in  contact  with  it,  may  now  be  so  completely 
diluted  with  air,  by  regulating  the  jet,  as  to  burn  with  a  light  blue 
flame,  containing  iio  carbon.  The  combustion  being  much  more  com- 
plete, and  spread  over  the  whole  surface  of  the  gauze,  gives  an  in- 
creased amount  of  heat,  and  so  diffuses  it  over  the  bottom-  of  the 
vessel  as  to  diminish  the  liability  to  fracture. 

This  kind  of  heating  apparatus,  when  the  fuel  is  accessible,  is  recom- 
mended by  its  cleanliness,  as  when  carefully  used  it  is  as  free  from 
any  residue  or  sooty  deposit  as  alcohol  itselL  Gas  is  far  cheaper  than 
alcohol,  even  in  towns  where  the  price  reaches  $4  00  per  tnousand 
feet.  In  Philadelphia  it  is  but  $2  00.  It  may  be  applied  for  an  in- 
definite period  without  renewing,  which  in  long  evaporations  is  par- 
ticularly desirable.  It  may,  also,  be  regulated  with  perfect  facility, 
and  left  burning  during  the  absence  of  the  operator,  without  the  fear 
of  a  material  increase  or  diminution  of  the  flame,  thus  superseding,  in 
many  instances,  the  necessity  of  a  sand  or  water  bath,  to  be  descnoed 
in  a  subsequent  chapter. 
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Fig.  152. 


In  some  gas  furnaces,  the  rim  used  to  secure  the  wire  gauze  over 
the  top  is  made  to  project  for  a  half  inch  or  more  above  the  gauze, 
and  the  inclosure  is  filled  with  pieces  of  pumice-stone,  or  of  brick, 
about  the  size  of  a  chestnut;  the  advantages  of  this  are,  that  the  flame 
is  not  so  liable  to  be  blown  out  by  a  draught  of  air,  the  rim  acting  as 
a  shield  to  it ;  the  incombustible  material  becoming  hot,  radiates  heat 
beside  the  direct  heating  effect  of  the  flame.  It  also  protects  the  wire 
gauze  from  corrosion  by  liquids  accidentally  spilled, 
and  diminishes  the  liability  to  its  becoming  so  per- 
forated as  that  the  flame  may  be  communicated  to 
the  mixed  gas  in  the  interior  of  the  stove. 

If  the  cylinder  rests  on  the  table,  and  is  short,  so 
that  the  fire  is  brought  near  the  top  of  the  table, 
the  heat  will  scorch,  and  may  inflame  it.  To  avoid 
this,  elevate  the  top  of  the  cylinder,  at  least  eight 
inches,  or  place  it  and  the  burner  both  on  a  plaster 
tile.  The  lashion  of  putting  a  wire  gauze  diaphragm 
between  the  gas  burner  and  the  top  of  the  stove, 
with  a  view  of  mixing  the  gas  and  air  more  com- 
pletely, though  recommended  in  some  of  the  books, 
18  rarely  followed. 

In  those  instances  where  a  gentle  heat  is  required,  and  especially 
when  the  vessel  to  be  heated  is  small,  the  cylinder  covered  with  wire 
gauze  may  be  dispensed  with,  and  an  argand  burner  being  used,  a 
small  chimn^  of  metal  or  glass  is  set  on  its  rim,  as  shown  in  Fig.  152, 
and  the  jet  or  gas  being  small,  and  the  object  removed  some  distance 
above  the  flame,  a  steady  and  continuous  heat  is  attained  without  a 
deposit  of  soot. 

Several  gas  furnaces  will  be  desirable  to  pharmaceutists  engaged 
in  a  variety  of  manipulations,  and  Fig.  153  is  intro- 
duced as  an  approved  kind,  patented  by  W.  F.  Shaw, 
of  Boston,  Mass.,  who  manufactures  several  useful 
forms  of  apparatus.  Over  the  tube  which  contains 
a  diaphragm  of  very  coarse  wire  gauze,  rises  a  finely 
perforated  metallic  chimney  which  prevents  the  lateral 
escape  of  the  products  of  the  combustion  of  the  gas 
and  determines  an  upward  current  in  which  the  alde- 
hyde and  formic  acid  gas  are  completely  consumed, 
adding  to  the  heat  of  the  flame  and  obviating  one  of 
the  objections  to  this  mode  of  generating  heat.  Ker- 
shaw's patent  gas  furnace,  Philadelphia,  is  constructed  with  a  view 
to  the  same  end,  the  flame  being  spread  over  an  extended  surface  of 
wire  gauze  through  which  a  draft  of  air  is  constantly  playing  to  assist 
the  combustion. 

In  studying  the  subject  of  the  application  of  gas  to  heating  pur- 
poses, especially  with  reference  to  my  own  wants,  I  have  adopted  a 
form  of  apparatus  which  appears  to  me  to  possess  advantages  over 
any  other  for  the  general  purposes  of  the  shop  and  laboratory.  It  is 
partly  of  my  own  invention,  and  having  the  patterns,  I  am  prepared 
to  supply  the  furnaces  to  those  who  may  desire  them.    This  furnace 
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is  of  cast  iron,  open  at  bottom,  of  the  shape  shown  in  the  drawing , 
a  brass  burner  of  two  rings,  a,  Fig.  155,  passes  into  the  body  of  the 
furnace  near  the  bottom;  the  rings  are  perforated  at  suitable  distancea 
with  small  holes  for  the  ignition  of  jets  of  gas;  for  all  purposes  re- 
quiring a  moderate  and  diffused  heat,  as  the  evaporation  of  extracts 
and  fluid  extracts,  and  the  distillation  of  distilled  spirits,  this  answers 
an  admirable  purpose.  The  scalloped  rim  allows  the  free  passage  of 
a  draft  of  air  from  the  flame  when  the  furnace  is  covered  by  a  receiv- 
ing vessel,  while  the  distance  of  this  from  the  flame  prevents  the  de- 
posit of  soot  upon  it  unless  when  the  flame  is  at  its  highest,  whiob  it 
need  not  be  for  the  purposes  named. 

Fig.  155  represents  the  wire  gauze  attachment^  adapted  to  operations 
requiring  a  high  heat ;  the  lower  casting,  b,  fitting  accurately  into  the 


Fig.  154. 


Fig.  155. 


throat  of  the  ftimace,  is  covered  with  wire  gauze,  which  is  secured  in 
place  by  the  upper,  c;  this  has  three  projecting  arms  for  supportinff 
the  receiving  vessel  at  the  right  elevation  from  the  flame.  The  small 
trripod,  d,  is  useful  for  supporting  smaller  vessels  and  flasks^  either 
when  subjected  to  the  high  flame  or  to  that  designed  for  evaporation. 

Being  open  at  the  bottom,  this  furnace  allows  a  &ee  ingress  of  air 
to  mix  with  the  gas,  which  being  ignited  above  the  diaphragm  of  wire 
gauze,  produces  perfect  combustion  without  the  least  smoke,  and  with 
greatly  increased  evolution  of  heat.  The  greatest  consumption  of 
gas  by  this  burner,  under  ordinary  pressure,  is  from  seven  to  ten  cubic 
feet  per  hour,  though  this  would  smoke  without  the  wire  gauze  attach- 
ment ;  for  evaporation  without  the  attachment  a  much  smaller  flow 
of  gas  is  required. 

A  gallon  of  water  in  a  pharmaceutical  still  of  tinned  iron,  placed 
on  the  projecting  arms  over  the  wire  gauze,  was  raised  to  the  boiling 
point  in  thirteen  minutes,  though  in  an  uncovered  enamelled  iron  ves- 
sel it  required  nearly  twenty  mmutes.  In  this,  as  in  all  other  apparatus 
for  burning  gas,  much  depends  on  the  flow  of  the  gas,  which  is  partly 
regulated  by  the  stopcock,  and  partly  by  the  pressure  at  the  works. 

^unsen's  burner  is  familiar  to  most  chemical  students  as  fumishine 
a  concentrated  flame  similar  to  that  produced  by  a  blowpipe,  and 
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nseM  fcft  fdnons,  for  bloving  and  bending  glass,  for  bringing  a  om- 
cible  to  rednesa,  and  for  many  pnrposes  in  the  laboratory.  For  blow- 
pipe operationa  the  upright  tube  is  fitted  with  another  one,  which  is 
fli^tened  laterally  at  the  upper  end  bo  that  the  orifice  presents  the 
appearance  of  a  narrow  slit,  which  being  ont  off  obliquely  gives  to 
the  blowpipe  fiame  a  downward  direction.  The  tube  of  BuDsen's 
burner  may  be  covered  with  the  gaa  stove,  Fig.  160 ;  aa  the  mixture 
of  gan  with  atmoepheric  air  is  effected  in  the  tube,  this  arrangement  ia 
not  liable  to  the  (fisadvantage  of  imperfect  obmbustion. 

Another  arrangement  for  the  same  purpose  is  to  cover  merely  the 
upper  end  with  a  short  cylinder  fastened  on  a  retort  stand,  the  top  of 
wnich  is  covered  with  gauze ;  or  a  still  cheaper  one,  to  place  a  piece 
of  gauze  upon  the  ring  of  a  retort  stand.  In  both  these  cases  the 
gaa  may  be  lit  either  above  or  below  the  gauze,  and  the  flame  spread 
over  its  diameter  or  confined  below  it  at  pleasure. 

Bunsen's  burner  has  been  modified  by  J.  J.  Griffin,  F.  C.  S.,  whose 
modification  is  figured  in  the  "  Chemical  News,"  London,  Nov.  2, 1861. 
The  most  important  improvement  suggested  by  Griffin  is  a  movable 
cap  fitting  over  the  air  box  at  the  bottom  with  holes  so  arranged  as  to 
diminish  the  supply  of  air  at  pleasure.  A  modified  Bunseu  burner 
with  this  arrangement  is  now  sold  by  dealers  in  chemical  apparatus; 
it  can  be  adjusted  to  produce  a  yellow  carbonized  flame,  or  an  intense 
blue  flame,  at  pleasure,  and  is  regulated  with  ease  so  as  to  prevent 
either  an  excess  of  gas  or  of  air.  Griffin's  attachment  of  a  circular 
cast  iron  box,  with  holes  around  the  margin  and  on  the  top,  designed 
to  surmount  the  Bunseu  burner  and  sprood  the  flame  for  boiling  and 
evaporation,  was,  I  think,  anticipated  by  MoGlensey,  of  Philadelphia, 
whose  patent  burner  is  figured  below.  Fig.  166  (1, 2)  shows  a  simple 
brass  cylinder  with  attach- 
ment for  the  introduction  Kg.  ise.  Pig.  167. 
of  gas  and  atmospheric  air. 
The  orifice  of  the  burner  ia 
about  i  of  an  inch  above  the 
top  of  the  holes  for  the  ad- 
mission of  air,  an  importaut 
feature  in  determining  the 
degree  of  force  of  the  upward 
oolumn  of  mixed  air  and  gas ; 
this  constitutes  a  Bunsen 
burner.  The  peribrated  coni- 
cal top  piece  is  designed  to 
be  screwed  on  to  the  top  of 
the  tube,  and  spreads  the 
flame  by  dbcbarging  the  gas  through  the  small  orifices  in  the  top. 
In  other  patterns  of  this,  designed  for  larger  tubes,  this  perforated 
disk  is  convex,  and  some  of  the  holes  are  so  near  the  outer  edge  as  to 
spread  the  flame  more  thoroughly.  Fig.  157  shows  one  of  the  numer- 
ous arrangements  adopted  by  the  patentee  for  the  support  of  vessels 
over  the  burner.  The  various  forms  of  apparatus  constructed  with 
McQlensey'e  improvement  are  used  for  heating  sad-irons,  the  cast  iron 
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plates  for  batter  cakes«  and  for  radiating  hea^  as  in  warming  l>aih« 
rooms  and  other  small  apartments.  For  boiling  I  have  found  them 
useful,  but  they  are  not  so  well  adapted  for  evaporation.  It  is  claimed 
that  one  of  them  will  boil  a  quart  of  water  in  a  tin  vessel  in  ten  min« 
utes,  burning  at  the  rate  of  four  cubic  feet  of  gas  per  hour. 


CHAPTER   XI. 


ON  THE  MODES  OF  MEASURING  AND  REGULATING  HEAT  FOR  PHARMACEU- 
TICAL PURPOSES,  AND  ON  THE  DECOCTIONS. 

Thermometer, — The  measurement  of  temperature,  which  is  of  prac- 
tical  importance  in  some  heat  operations,  and  in  ascertaining  the 
specific  gravity  of  liquids,  is  eflfected  by  the  use  of  a  thermo- 
Pig.  168.  meter.  These,  as  made  for  the  measurement  of  ordinary 
changes  in  the  temperature  of  the  atmosphere,  are  of  various 
cheap  patterns,  generally  having  a  small  range  fix>m  a  few 
degrees  below  zero  of  Fahrenheit,  to  about  120®  above  it 
Fig.  158  represents  a  thermometer  such  as  is  convenient  in 
a  chemical  or  pharmaceutical  laboratory.  It  is  graduated 
by  Fahrenheit's  scale  from  —  20°  to  +  640®,  and  adapted  to 
immersing  in  liquids  the  temperature  of  which  is  to  be 
measured. 

In  the  United  States  and  Great  Britain,  Fahrenheit's  scale 
is  universally  used ;  but  as  the  student  is  liable  to  see  Centi- 
grade and  Reaumur's  scales  referred  to,  in  works  written  in 
continental  Europe,  I  append  a  description  of  these,  with  the 
mode  of  converting  them  into  Fahrenheit's. 

The  Centigrade  scale  is  the  best  adapted  to  the  wants  of 
the  scientific,  by  its  decimal  arrangement;  in  it  the  freezing 
point  is  zero,  and  the  boiling  point  of  water  100°,  each  degree 
being  equal  to  1.8  Fahrenheit's. 

Reaumur's  scale  lias  the  boiling  point  of  water  at  80^,  the 
zero  being  at  freezing ;  it  has  been  superseded,  where  it  was 
formerly  used,  by  Centigrade. 

Fahrenheit's  has  the  zero  32®  below  the  freezing  pointy 
and  180®  between  freezing  and  boiling,  so  that  the  latter 
point  makes  212®. 

To  reduce  Centigrade  to  Fahrenheit's,  multiply  by  9,  divide 
by  5,  and  add  32. 

To  reduce  Reaumur's  to  Fahrenheit's,  multiply  by  9,  divide 
by  4,  and  add  32. 

The  following  diagram  illustrates  the  relation  of  these 
three  scales  to  each  other. 

In  most  of  the  operations  of  the  pharmaceutical  shop  and 
laboratory,  the  intervention  of  some  conducting  medium, 
between  the  fire  and  the  vessel  in  which  the  operation  is 
performed,  is  useful,  either  to  prevent  its  too  suaden  eleva- 
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tion  and  depression  of  temperature,  or  to  regulate  the  degree  of  heat 
applied.  ¥ot  these  purposes,  sand,  water,  and  steam  baths  are  in- 
vented. 

Fig.  159. 
TahrMibcU.  Ontigrade.  Reaamar. 
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The  Sand  Bath. — This  is  used  to  prevent  the  sudden  elevation  and 
depression  of  temperature,  and  where  arrangements  for  turning  gas, 
such  as  are  described  in  the  last  chapter,  are  at  command,  may  be 
dispensed  with  in  nearly  all  cases.     A  convenient  sand  bath,  at  all 
times  ready  during  the  winter  season,  is  furnished  by  the  top  of  an 
ordinary  stove,  such  as  is  used  with  anthracite  coal  for  warming 
apartments;  a  rim  of  sheet  iron  stretched  around  the  top  and  pro- 
jecting from  three  to  four  inches  above  it,  makes  a  good  receptacle 
for  the  sand,  which  becomes  more  or  less  heated  according  as  the  fire 
is  increased  or  not,  and  may  be  used  to  digest  infusions,  to  dry  pre- 
cipitates, and  to  evaporate  any  solutions,  the  vapors  of  which  would 
not  contaminate  the  atmosphere  injuriously.     A  shallow  cast-iron 
pot,  fitting,  though  not  too  closely,  the  top  of  a  stove  or  furnace,  is 
also  a  gcSd  arrangement ;  this  is  to  be  filled  only  so  full  of  sand  as 
is  necessary  completely  to  cover  the  bottom  of  the  vessel  to  be  set 
in  it ;  as  a  general  rule,  the  greater  the  amount  of  sand,  the  greater 
will  be  the  waste  of  heat.     In  introducing  a  vessel  to  be  heated,  it 
may  be  plunged  into  the  sand,  so  as  to  cover  the  bottom  and  sidet? 
more  or  less,  according  to  the  degree  of  heat  required ;  and  when  the 
diameter  of  the  sand  bath  is  greater  than  that  of  the  fire  below,  there 
is  a  similar  choice  between  placing  it  immediately  over  the  source  of 
heat,  or  in  a  ^ess  heated  position  near  the  edge  of  the  bath. 

The  Water  Bath,— An  extemporaneous  water  bath  is  prepared  by 
procuring  a  rather  shallow  tin  or  copper  cup,  and  an  evaporating 
dish  of  just  such  size  as  will  completely  cover  it>  projecting  slightly 
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over  its  edge.  Those  glass  evaporating  dishes  which  have  a  project- 
log  edge  turned  over  and  downwards,  will  fit  more  aecnrelv  over  the 
metallio  vessel  without  being  pushed  out  of  place  b;  the  force  used 
in  stirring.  Thej  are  also  convenient  from  not  allowing  the  readj 
escape  of  steam  round  the  edge ;  this  being  condensed,  either  passes 
bacE  into  the  cup,  or  drops  from  the  edge. 

The  lower  vessel  is  to  be  nearly  filled  with  water,  and  the  sabstanoe 
to  be  heated  placed  in  the  evaporating  dish,  whieb  being  adjosted  to 
its  place,  the  whole  is  put  over  the  fire. 

Now,  the  .temperature  of  boiling  water  under  ordinary  ciruara- 
stances  of  pressure  being  212°,  it  is  obvious  that  the  contenta  of  the 
evaporating  dish  cannot  reach  a  higher  point ;  it  is  found  practically, 
that  two  or  three  degrees  of  heat  are  lost,  in  passing  from  the  boiling 
water  through  the  dish,  so  that  when  the  water  below  is  boiling,  the 
temperature  of  the  contents  of  the  dish  will  not  exceed  210°.  Aque- 
ous liquids  will  not  boil  in  a  water  bath,  but  many  of  the  solutions 
used  for  the  preparation  of  extracts  being  alcoholic,  undergo  actiTe 
ebullition  at  uiis  temperature. 

A  disadvantage  attending  upon  an  extemporaneons  arrangementv 
arises  from  the  rapid  escape 
Kg.  160.  of  steam  from  the  lower  vessel 

on  all  sides  of  the  oapanle: 
now  the  quantity  of  vapor 
which  will  be  suspended  in  a 
given  space  in  the  atmosphere 
is  constant  at  any  given  tem- 
perature, so  that  m  proportion 
as  such  space  is  saturated  with 
moisture,  further  evaporation 
becomes  difficult, 

A  convenient  water  bath, 
less  liable  to  the  above  olgeo- 
tioD,  is  here  figured ;  it  is  ocm- 
structed  of  tinned  iron,  or 
preferably  of  copper,  and  con- 
sists of  as  outer  vessel  or  jacket 
soldered  on  to  a  shallow  dish  coated  with  tin,  designed  to  contain  the 
evaporating  solution.  The  jacket  is  fed  with  water  by  the  tube  a, 
which  may  be  fitted  more  or  less  tightly  with  a  cork.  It  is  tightly 
corked  when  the  vessel  is  to  be  tilt^  in  pouring  off  the  contenta  c^ 
the  upper  part  of  the  vessel,  bat  loosely  during 
the  application  of  beat.  In  drying  snostancea, 
and  in  all  cases  where  it  is  desirable  to  prevent 
the  escape  of  steam  from  the  water  in  the  jacket 
into  the  surrounding  air,  the  cork  may  be  perfo- 
rated and  fitted  with  a  steam  pipe  of  glass  con* 
ducted  into  a  vessel  of  cold  water,  6,  into  the  flue 
of  a  chimney,  or  thiough  a  window.  When  put 
out  of  use,  the  water  bath  should  be  carefully 
dried  by  wiping  out  the  upper  or  evaporating  vessel,  and  placing  it 
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ID  saoli  a  positioQ  that  the  jacket  will  be  oompletelj  drained  of  its 
moiBture. 

By  adapting  to  the  cork,  as  above,  a  tube  of  glass,  and  passing  it 
into  a  vessel  of  mercurj,  steam  may  be  obtained  under  pressure  so  as 
to  raise  the  temperature  of  the  bath  somowfaat  above  212°,  and  this 
arrangement  may  be  resorted  to  with  advantage  when  a  more  rapid 
evaporation  is  desirable  than  that  afforded  by  the  ordinary  water  bath. 
Steam  with  regulated  pressure  is  applied  on  a  large  scale  in  a  variety 
of  mauufotituring  processes  as  explained  in  the  sequel. 

Pig.  161  shows   a  porcelain  water  bath,  sold   by  the  importers 
of  Berlin  ware,  which  is   too  small  except 
•for  experimental  purposes,  or  for  the  prepa-  Kg-  Mi- 

ration of  very  small  quantities  of  extracts 
or  chemical  products;  it  is,  however,  very 
oonveoient  in  these  cases,  and  not  liable  to 
corrosion. 

Figs.  162,  163,  and  164  represent  the  so- 
called  Hecker's  farina  boiler,  which  is  useful 
for  the  preparation  of  farinaceous  articles  of 
£x)d,  particularly  where  milk  is  employed ;  it 
obviates  the  danger  of  scorching,  which  is 
constantly  experienced  in  heating  milk  over  a 
naked  fire.  Fig.  162  is  an  outside  tin  vessel 
with  a  ^ut  for  the  ready  introduction  of 
water.  Fig.  163  is  the  inner  vessel  fitting 
into  the  above  for  containing  the  farinaceous 
substance,  and  Fig.  164  shows  the  two  as  fitted 
together. 

Fig.  165  represents  a  little  apparatus  for 
applying  the  principle  of  the  water  bath  to 
drying  precipitates  on  filters ;  it  consists  of 
a  Icettle  of  water,  surmounted  by  a  steam 
jacket  surrounding  a'funnel,  which  is  closed 
at  bottom,  so  that  a  substance  laid  into  it  is 
heated  to  about  212"  when  the  water  reaches  the  boiling  point. 

Fig.  166  illustrates  the  application  of  the  water  bath  to  filtering 
liquiofl  while  hot — Physick'a  jelly  strainer.  Fig.  93,  operates  on  the 
same  principle. 

Fig.  165. 


Fig.  iss. 


Fig.  19*. 
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The  Steam  Bath. — A  steam  boiler,  by  arranging  pipes  to  communi- 
cate with  suitable  forms  of  apparatus,  and  by  adapting  the  fittings 
and  safety  valve  so  as  to  regulate  the  pressure,  may  be  made  to  sup- 

Sly  the  heat  necessary  for  the  processes  of  boiling,  evaporating, 
igesting,  distilling,  drying,  and  even  for  heating  apartments. 

In  manufacturing  establishments  this  is  now  generally  adopted  aa 
the  chief  or  only  means  of  generating  and  applying  neat,  and  its 
applications  are  so  varied  that  it  constitutes  one  of  the  main  topics  of 
illustration  and  description  in  works  on  technology.  The  design  and 
scope  of  the  present  work  do -not  include  the  details  upon  this 
branch  of  the  general  subject,  and  it  will  be  sufficient  here  to  advert 
to  the  principle  on  which  steam  baths  are  constructed. 

As  already  stated,  water  boiling  under  ordinary  circumstances  of 
pressure  does  not  exceed  the  temperature  of  212°  F.,  and  the  utility 
of  the  water  bath  is  limited  to  processes  in  which  that  degree  of  heat 
is  sufficient,  but  if  water  be  boiled  under  pressure,  the  temperature 
rises  in  direct  and  invariable  proportion  to  the  pressure,  and  in  this 
way  may  be  rendered  available  with  great  facility  and  certainty  in 
processes  in  the  arts. 

In  most  public  institutions  recently  erected,  such  as  almshooaea^ 
prisons,  insane  asylums,  and  hospitals,  arrangements  are  made  for  the 
introduction  of  steam  pipes  either  directly  into  the  apartments  to  be 
warmed,  or  preferably,  into  air  chambers  through  which  fresh  air  ia 
made  to  pass  by  a  system  of  ventilation  into  the  several  parts  of  the 
building.  The  boiler  being  located  in  a  fire-proof  basement,  or  at  a 
suitable  distance  from  the  main  building,  the  danger  of  conflagration 
is  greatly  lessened. 

To  the  physician,  the  study  of  these  properties  of  steam  in  their 
applications  to  the  warming  and  ventilation  of  public  buildings^  is 
even  more  interesting  and  important  than  their  manifold  uses  in 
pharmacy  and  the  industrial  arts,  and  it  is  to  be  regretted  that  no 
means  of  systematic  instruction  upon  these  and  kindred  matters  of 
public  utility  are  placed  within  the  reach  of  those  who  are  so  liable 
to  be  called  upon  for  advice  in  relation  to  what  might  be  called  archi- 
tectural hygiene. 

Processes  requiring  Heat. 

The  generation  and  application  of  heat  in  pharmacy  having  been 
specially  treated  of  as  far  as  deemed  necessary,  we  proceed  to  the 
consideration  of  the  processes  of  decoction,  evaporation,  distillation, 
&c..  and  of  the  Galenical  preparations  in  which  they  are  necessary. 

Decoction,  or  boiling,  is  a  process  to  be  applied  with  care  to  vegetable 
substances  in  contact  with  water ;  although  boiling  water,  from  its 
being  permeated  by  steam,  and  from  its  being  of  less  specific  gravity, 
is  more  penetrating,  and  dissolves  many  principles  which  resist  the 
action  of 'water  at  a  lower  temperature.  It  is,  nevertheless,  liable  to 
disadvantages  as  a  menstruum  for  the  preparation  of  solutions  from 
plants  and  parts  of  plants. 

The  boiling  points  of  liquids,  although  constant  under  precisely  the 
same  circumstances,  vary  on  account  of  increased  or  diminished  atmo- 
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gpherio  pressure,  tbe  greater  or  less  depth  of  the  liquid,  and  the  nature 
of  the  containing  vessel  Fluids  boil  at  a  lower  temperature  and 
more  quietly  in  vessels  with  rough  surfaces  than  in  those  which  are 
polished ;  in  fflass  vessels,  especially,  they  display  a  tendency  to  irregu- 
larity of  ebullition,  and  the  boiling  point  of  water,  which,  under  ordi- 
nary circumstaDoes^  is  at  212^  F^  rises  sometimes  as  high  as  221^  in  a 
vessel  of  pure  and  smooth  glass. 

The  boiling  points  of  infusions  rise  in  proportion  to  the  amount  of 
contained  vegetable  matter,  and  there  appears  to  be  a  difference  be- 
tween the  apparent  temperature  of  a  boiling  solution,  and  the  actual 
heating  or  scorching  influence  to  which  it  is  subjected  by  contact  with 
the  bottom  and  sides  of  the  containing  vessel.  The  steam  generated 
at  the  point  of  contact  being  under  heavy  pressure  in  deep  vessels, 
and  temperature  rising  in  proportion  to  pressure,  it  may.  be  supposed 
at  the  moment  of  its  formation  to  be  much  hotter  than  212^,  and  if 
the  portion  of  liquid  immediately  in  contact  with  the  heated  vessel 
contains  substances  in  solution  liable  to  be  burnt,  it  is  reasonable  to 
suppose  that  such  a  result  occurs  during  the  moment  consumed  in 
converting  any  portion  into  steam.  In  this  way  we  may  account  for 
the  well  known  injurious  effect  of  boiling  upon  vegetable  infusions. 

Starch  is  a  proximate  principle,  present  in  a  large  number  of  vege- 
tables; being  inert  and  soluble  in  water  at  a  boiling  temperature,  it 
adds  to  the  viscidity  of  decoctions,  and  renders  them  disagreeable  to 
the  patient,  while  it  has  no  connection  with  their  medicinal  activity. 

The  extractive  matter  upon  which  depends  the  activity  of  some 
medicines,  is  more  freely  soluble  in  hot  than  in  cold  water,  but  the 
boiling  temperature  applied  under  ordinary  circumstances  produces 
the  decomposition  of  tnis  and  other  vegetable  principles,  or  so  modi- 
fies them  as  to  impair  their  efficiency.  The  access  of  air  seems  to 
promote  this  result,  and  hence  boiling  in  a  covered  vessel  is  prefer- 
able, except  where  the  quantity  of  the  solution  is  to  be  reduced  by 
the  process.  In  this  case,  by  conducting  the  operation  in  a  stilly  the 
surface  of  the  liquid  may  be  kept  covered  by  the  vapor,  almost  to  the 
exclusion  of  the  air. 

A  substance  called  apotheme,  or  oxidized  extractive,  is  also  apt  to  be 
deposited  by  vegetable  solutions  on  boiling  with  access  of  air ;  this  may 
carry  with  it  a  portion  of  the  active  principles,  and  should  not  be 
rejected  from  the  preparation. 

If  the  plant  under  treatment  contains  a  volatile  oil  or  other  volatile 
principle  which  it  is  desirable  to  retain  in  the  decoction,  long  boiling 
is  inadmissible,  especially  in  an  open  vessel. 

Vegetable  decoctions,  if  strained  while  hot,  generally  deposit  a 
portion  of  insoluble  matter  on  cooling,  which  may  or  may  not  contain 
active  ingredients;  but  it  is  generally  advisable  to  retain  the  precipi- 
tate and  diffuse  it  through  the  liquid,  stirring  or  shaking  it  up  before 
taking  each  dose. 

The  proximate  principle  called  vegetable  albumen,  which  is  soluble, 
in  cold  water  and  alcohol,  is  coagulable  at  a  boiling  temperature,  and 
hence  is  removed  from  decoctions  on  straining  them. 

The  existence  of  starch  and  tannic  acid  together,  in  a  vegetable 
18 
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substance,  forbids  the  long-continued  application  of  a  boiling  tern* 
perature,  especially  during  exposure  to  the  air,  as  a  tannate  of  starch 
IS  formed  which  is  insoluble,  and  probably  nearly  inert.  The  state  of 
division  of  the  drug  is  among  the  most  important  points  to  be 
observed  in  preparing  decoctions ;  if  too  coarse,  it  is  liable  to  be  im- 
perfectly extracted,  while,  by  being  too  finely  divided,  it  is  rendered 
difficult  to  separate  on  the  strainer.  The  use  of  the  tobacco  knife, 
Fig.  85,  or  of  a  pair  of  shears,  furnishes  a  more  uniform  and  conve- 
nient state  of  division  than  a  mortar  and  pestle.  In  preparing  decoc- 
tions of  the  vegetable  astringents,  the  use  of  an  iron  or  roiited  tin  ves- 
sel is  to  be  avoided  on  account  of  the  inky  tannate  of  iron  being  formed. 
In  making  decoctions  the  ebullition  should  tto"..  be  violent  nor  long 
continued,  as  simmering  answers  every  purpoi^  of  liard  boiling.  Ix 
the  drug  contains  an  essential  oil  or  other  vo](*riib  pimciple,  the  vessel 
should  be  covered. 

OFFICINAL  DECOCnONR. 

Decocta  U.  S. 


Name. 

Proportion!. 

Medleal  Proparttet. 

Decoctnm  chimaphils 
"         UT»  ursi 
**         dnloamars 

SJtoOj 
do. 
do. 

AlteratiTe,  diapboretio. 
Astringent,  diuretic. 
Sedative,  alterative. 

it 

hamatozyli 
quercos  alb. 
oinoh.  flaT. 

do. 
do. 
do. 

Astringent. 

do.        Extemallj. 
Tonic. 

M 

"      rub. 

do. 

do. 

tt 

cornoB  florida 

do. 

do. 

« 
ii 

senega 
bordei 

do. 
do. 

Acrid  expectorant. 
Nutritive,  diet. 

CI 

oetraria 

^88  toQi 

Tonic,  demulcent. 

44 

aanaparilla  oomp.  («ee 
Formula) 

gisfltoOj 

Alterative. 

REMARKS  ON  THE  DECOCTIONS. 

The  dose  of  the  decoctions  is  the  same  as  of  the  infusions,  from  f  fij 
to  Oj,  or  may  be  generally  stated  at  one  pint  in  divided  portiona 
Care  has  ^been  taken  by  the  framers  of  the  Pharmacopoeia  to  select 
for  this  form  of  preparation  those  drugs  least  liable  to  deterioration 
by  exposure  to  the  influence  of  heat  and  the  atmosphere.  To  this 
remark  the  decoctions  of  cinchona  seem  exceptions ;  these  are  even  more 
objectionable  than  the  hot  infusions,  letting  fall  a  copious  precipitate 
on  cooling,  which  is  apt  to  contain  most  of  the  alkaloids.  They  are 
improved  by  the  addition  of  a  little  aromatic  sulphuric  acid,  and 
should  always  be  strained  while  hot,  and  shaken  up  when  about  to  be 
administered. 

Chimaphila  and  uva  ursi  are  well  adapted  to  this  form  of  prepara- 
tion, the  coriaceous  surface  of  the  leaves  resisting  the  action  of  water 
at  a  lower  temperature.  The  decoction  of  senega  is  almost  superseded 
by  the  syrup,  which  is  a  far  more  agreeable  preparation,  and  is  efficient 
in  a  much  smaller  dose. 

The  formula  for  these  preparations  is  so  nearly  uniform,  that  witl 
the  exceptions  of  decoctions  of  pearl  barley,  decoction  of  Iceland  moss 
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and  compound  decoction  of  sarsaparilla,  given  separately,  it  may  be 
thus  stated : — 

Take  of  (the  bruised  drug)  a  troyounoe. 
Water  a  suflBcient  quantity. 

Boil  the  (bruised  drug)  in  a  pint  of  water  for  fifteen  minutes,  strain, 
and  add  sufficient  water  through  the  strainer,  to  make  the  deooction 
measure  a  pint 

Decoctum  Cetrarise.    {Decoction  of  Iceland  Moss) 

Take  of  Iceland  moss  half  a  troyounce. 
Water  a  sufficient  quantity. 

Boil  the  Iceland  moss  in  a  pint  of  water  for  fifteen  minutes,  stiain 
with  compression,  and  add  sufficient  water,  through  the  strainer,  to 
make  the  decoction  measure  a  pint. 

Decoctum  Sarsaparillae  Compositum.    {Compound  Decoction  of 

Sarsaparilla,) 

Take  of  Sarsaparilla,  sliced  and  bruised,  six  troyounces. 
Bark  of  sassafras  root,  sliced, 
Guaiacum  wood,  rasped. 
Liquorice  root,  bruisied,  each,  a  troyounce. 
Mezereon,  sliced,  one  hundred  and  eighty  grains. 
Water  a  sufficient  quantity. 
Macerate  with  four  pints  of  water  for  twelve  hours ;  then  boil  for 
a  quarter  of  an  hour,  strain,  and  add  sufficient  water,  through  the 
strainer,  to  make  the  decoction  measure  four  pints. 

Compound  decoction  of  sarsaparilla,  which  is  an  imitation  of  the  cele- 
brated Lisbon  diet  drink,  is  also  officinal  in  some  of  the  foreign  Phar- 
macopoeias, and  is  much  more  extensively  used  in  those  countries  than 
with  us.    It  is  often  used  along  with  or  after  a  mercurial  course. 

Decoctum  Hordei,    {Decoction  of  Barley^ 

Take  of  Barley  two  troyounces. 

Water  a  sufficient  quantity. 

Having  washed  away  the  extraneous  matters  which  adhere  to  the 
barley,  boil  it  with  half  a  pint  of  water  for  a  short  time,  and  throw 
away  the  resulting  liquid.  Then,  having  poured  on  it  four  pints  of 
boiling  water,  boil  down  to  two  pints,  and  strain. 

Decoctum  hordei,  called  barley-water,  is  peculiar  in  its  mode  of  pre- 
paration, the  directions  requiring  that  the  decorticated  seeds,  called 
pearl  barley,  should  be  washed  with  cold  water  to  separate  extraneous 
matters,  then  boiled  for  a  short  time  in  a  small  portion  of  water,  which 
is  to  be  thrown  away:  upon  the  seeds,  which,  by  this  process,  are 
completely  freed  from  any  unpleasant  taste,  and  are  much  swollen,  the 
remainder  of  the  water  is  poured  boiling  hot ;  it  is  now  to  be  boiled 
down  to  two  pints  and  strained.  Various  adjuvants  are  used  to  im- 
prove the  taste  of  this,  such  as  raisins,  figs,  liquorice  root,  &c.,  which 
are  sometimes  contraindicated.  Its  use  is  as  a  demulcent  and  nutri- 
tive drink  in  inflammatory  and  febrile  diseases  aflecting  the  alimentary 
canal  and  the  urinary  organs. 


196  ON   KTAPOBATION   AND  THK   KXTBACT8. 


CHAPTER   XII. 

ON  EVAPORATION  AND  THB  EXTRACTS. 

This  process,  which  is  employed  in  the  preparation  of  most  of  the 
extracts,  fluid  extracts,  and  sjrups,  and  in  the  concentration  of  solu- 
tions generally,  differs  from  that  of  decoction  in  the  degree  of  heat 
employed,  and  in  the  precautions  necessary  to  success. 

W  hen  the  liquid  under  treatment  is  brought  to  a  temperature  above 
its  boiling  point,  so  that  the  formation  of  vapor  is  upon  the  inner  sor- 
fieuse  of  the.  containing  vessel,  and  it  escapes  by  its  elasticity  through 
the  body  of  the  liquid  in  the  form  of  bubbles,  the  process  is  termed 
decoction ;  but  when  the  liquid  does  not  reach  its  boiling  pointy  and 
the  temperature  and  other  circumstances  are  such  that  it  is  liberated 
without  disturbance,  in  the  form  of  vapor,  directly  &om  the  Battsice 
exposed  to  the  air,  it  is  termed  evaporation. 

in  decoction,  the  rapidity  of  the  conversion  of  the  liquid  into  vapor 
is  in  proportion  to  the  extent  of  surface  of  the  contamin^  vessel  ex- 
posed to  the^rc,  while  in  evaporation  it  depends  principaUy  upon  the 
extent  of  surface  of  the  liquid  exposed  to  the  air,  "Viewed  as  pro- 
cesses for  dissipating  the  volatile  liquid  ingredients  &om  a  solution, 
these  differ  chiefly  in  regard  to  the  degree  of  heat  employed,  and  the 
consequent  rapidity  with  which  the  object  is  attained. 

The  effect  of  reaucing  the  temperature  below  the  boiling  point  is 
exhibited  by  the  following  ascertained  rates  of  evaporation :  At  212® 
the  rate  of  evaporation  of  water  may  be  represented  by  612;  at  180® 
by  256;  at  150°  by  128;  at  125°  by  64;  at  100°  by  82;  and  at  79® 
by  16,  which  exhibits  a  gradation  or  much  interest^  whether  from  a 
practical  or  theoretical  point  of  view. 

In  evaporating  saline  solutions  reference  should  be  had  to  the 
presence  or  absence  of  volatile  constituents,  or  the  liability  to  decom- 
position at  elevated  temperatures^  but  as  a  general  rule  the  most  rapid 
evaporation  would  be  preferable. 

For  reasons  pointed  out  in  the  last  chapter,  evaporation  at  a  mode- 
rate temperature  is  generally  preferred,  for 
^iff*  167.  the  preparation  of  vegetable  extracts.   Many 

vegetable  solutions,  which  would  be  gready 

deteriorated  by  the  long  boiling  necessary 

to  reduce  them  to  the  condition  of  extracts^ 

_^^^_  may  be  exposed  to  a  temperature  below 

Luf  mpovting  duiu  ^hcir  boiliug  point  in  a  wide  and  shallow 

vessel  until  completely  inspissated,  with 
but  little  danger  of  losing  their  solubility,  or  their  medicinal  activity. 

Extracts  are,  therefore,  always  evaporated  in  shallow  vessels^  which 
should  be  of  porcelain,  or  well  tinned  iron  or  copper.  Fig.  167  repre- 
sents an  evaporating  dish  of  Berlin  ware,  which  is  the  best  materiaL 

The  long  exposure  of  a  vegetable  solution  to  a  moderate  hea^ 
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besides  being  so  tedious,  is  liable  to  tbe  objection  of  ezposinff  the 
proximate  constituents  present  for  along  period  to  the  oxidizing  influ- 
ence of  the  air,  sometimes  even  allowing  of  the  acetous  fermentation. 

The  liquid  to  be  evaporated  should  be  divided  into  comparatively 
small  portions,  and  each  reduced  separately  till  it  is  highly  concen- 
trated :  then  the  whole  may  be  mixed.  By  this  means,  no  one  portion 
is  kept  a  very  long  time  under  the  unfavorable  circumstances  of  an 
elevated  temperature  and  exposure  to  the  air. 

In  many  preparations,  particularly  the  fluid  extracts  and  some 
syrups,  the  process  is  directed  to  be  carried  to  a  certain  point  indicated 
by  the  quantity  of  the  concentrated  li(]^uid.  To  fsicilitate  the  determi- 
nation of  this  without  removing  the  liquid  from  the  evaporating  dish 
two  methods  are  resorted  to,  the  dish  may  be  tared  and  from  time  to 
time  placed  upon  the  scale  until  it  reaches  the  required  weight  previ- 
ously ascertained,  or  a  suitable  slip  of  wood  is  previously  marked 
with  a  notch  at  the  point  reached  by  the  required  quantity  of  liquid, 
and  this  being  inserted  perpendicularly  in  the  liquid  will  mdicate  the 
point  to  arrest  the  evaporation. 

Air  at  a  certain  temperature  is  capable  of  taking  up  a  certain  por- 
tion of  vapor  which  is  constant  at  this  temperature,  and  evaporation 
must  cease  when  the  point  of  saturation  is  attained,  therefore  a  draught 
ffreatly  fSEicilitates  evaporation  by  carrying  off  the  air  as  fast  as  it 
Decomes  charged  with  moisture,  and  constantly  furnishing  a  dry 
atmosphere  to  become  saturated  in  turn  with  the  escaping  vapor. 
Constant  stirring,  by  continually  exposing  a  large  surface  of  the  heated 
liquid  to  the  air,  also  increases  the  rapidity  of  evaporation. 

The  different  modes  of  applying  heat  for  the  purposes  of  evapora- 
tion, are:  1st.  Directly  by  exposing  the  containing  vessel  to  the 
source  of  heat.  2d.  By  a  sand  bath.  3d. 
By  a  water  bath.    4th.  By  a  steam  bath. 

Whenever  a  vegetable  solution  is  evapo- 
rated by  a  direct  application  of  heat,  it  • 
should  be  at  such  an  elevation  from  the 
furnace  or  lamp,  as  not  to  be  touched  by 
the  flame,  so  that  the  heat  should  be  com- 
municated  by  radiation.  When  the  heat 
is  under  perfect  control,  as  in  a  gas  furnace, 
this  plan  is  not  objectionable,  and  may  be 
substituted  for  the  use  of  a  water  bath 
with  the  advantage  of  being  raised  to  the 
boiling  point,  or  depressea  below  it  at 
pleasure. 

Fig.  168  shows  an  arrangement  for  the 
direct  application  of  radiated  heat  in  evaporation ;  a  is  a  diaphragm 
of  wire  gauze  placed  between  the  evaporating  dish  b  and  the  source 
of  heat  c,  which  spreads  the  flame  and  prevents  its  contact  with  the 
dish,  though  brought  closely  together;  the  diaphragm  a  may  be 
omitted  in  using  a  gas  furnace,  as  the  flame  is  then  under  control  by 
regulating  the  jet. 

Several  retort  stands  have  been  shown  in  the  last  chapter  and  in 


Fig.  168. 


a 
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Application  of  ndiated  heat. 
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that  on  displacement,  and  the  instrument  as  commonly  constmcted  is 
sufficiently  familiar.  In  the  ordinary  kind,  it  is  necessary  in  adjusting 
apparatus,  or  when  it  is  desirable  to  disconnect  or  alter  the  position 
of  the  rings  for  any  purpose,  to  slide  them  up  the  whole  lengtn  of  the 

rod,  and  remove  all  above  them,  which  is 
Fig.  169.  sometimes  a  very  great  inconvenience.    In 

Wiegand's  improvement^  the  casting  that 
clasps  the  rod  is  open  on  one  side  to  the 
diameter  of  the  rod,  so  that  by  loosening 

Wleg«d».  ImproTed  cUup  tor  retort        ^^%  ^^^"^  [*   "^^J  ^   clipped  oflF  laterally, 

stand.  Ai^d  yet,  when  the  screw  is  tightened  so  as 

to  press  firmly  against  the  rod,  it  is  suffi- 
ciently secure  to  bear  any  weight  appropriate  to  such  an  apparatus. 
Fig.  169  gives  a  view  of  one  of  these  separated  from  the  rod,  and  in 
Fig.  168  the  whole  retort  stand  is  shown  in  use,  giving  a  front  view 
of  the  improved  clasp. 

The  sand  bath  is  very  little  employed  in  the  preparation  of  extracts^ 
possessing  no  advantages  over  the  carefully  regulated  direct  applica- 
tion of  radiated  heat.  The  water  bath  is  directed  in  all  the  officinal 
processes,  for  the  preparation  of  extracts ;  its  advantages  are  detailed 
on  pp.  189  to  191.  Whatever  means  may  be  resorted  to  for  effecting  the 
concentration  of  vegetable  solutions,  with  a  view  to  the  preparation  of 
extracts,  they  should  be  finally  evaporated  to  the  proper  consistenoe 
with  great  care,  and  a  water  bath  furnishes  a  means  of  controlling  the 
temperature,  espcciallv  adapted  to  unskilful  and  inexperienced  persons. 

The  steam  bath  is  by  far  the  most  eligible  means  of  applying  heat 
for  the  purposes  under  discussion,  although  being  out  of  tne  reach  of 
a  majority  of  pharmaceutists  and  medical  practitioners,  it  is  confined 
to  the  comparati\fely  few  who  manufacture  pharmaceutical  prepara- 
tions on  a  IsLTfTQ  scale.  One  difference  between  a  steam  bath  ana  a  water 
bath  consists  in  the  facility  of  the  application  of  pressure  to  the  steam 
in  the  one  case  and  not  in  the  other.  The  temperature  of  steam,  as 
already  stated,  p.  192,  bears  a  remarkable  relation  to  the  pressure  under 
which  it  is  maintained ;  steam  under  pressure  of  five  pounds  to  the 
square  inch  is  at  a  temperature  of  226^,  which  is  about^as  high  as  can 
be  safely  employed  in  making  extracts ;  as  the  liquid  will  boil  at  this 
temperature,  of  course  the  evaporation  is  more  rapid  than  ordinary 
surface  evaporation,  and  yet  the  containing  vessel  is  not  so  hot  as  in 
ordinary  cases  of  the  direct  application  of  heat.  The  fact  that  the 
temperature  of  steam  under  pressure  is  liable  to  the  objection  of  in- 
juring the  vegetable  principles  in  solution  has  recently  attracted  atten- 
tion, and  induced  a  modification  of  the  steam  bath  so  as  to  give  it  more 
the  character  of  a  water  bath,  though  with  the  advantages  of  con- 
ducting and  communicating  heat,  which  apply  so  peculiarly  to  steam. 

The  apparatus  in  the  U.  S.  Army  laboratory,  in  Philadelphia,  is  a 
hemispherical  iron  basin,  perforated  by  a  pipe  through  which  the 
Bteam  is  introduced,  and  another  for  the  exit  of  the  condensed  water 
mto  a  waste  pipe.  The  steam  pipe  communicates  with  the  boiler  in 
which  steam  is  generated  for  all  the  processes  in  the  establishment,  and 
several  steam  baths  stand  out  in  the  room,  in  convenient  positions^ 
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and  are  adapted  by  rings  of  various  diameters  to  any  of  the  vessels 
in  which  it  is  desirable  to  conduct  the  several  evaporations. 

Since  the  introduction  of  steam  apparatus  into  pharmaceutical  labo- 
ratories, a  great  improvement  has  taken  place  in  the  pharmaceutical 
processes  and  products. 

In  the  preparation  of  extracts  by  the  use  of  steam,  the  pressure  is 
BO  regulated  that,  as  the  solution  becomes  inspissated,  the  degree  of 
beat  can  be  diminished.  Near  the  conclusion  of  the  process  the  extract 
is  sometimes  withdrawn,  and  poured  in  thin  layers  on  plates  of  glass, 
which  are  placed  in  a  drying  room  or  closet^  and  subjected  to  a  cur- 
rent of  warm  and  dry  air,  till  sufficiently  hard. 

The  most  perfect  form  of  apparatus  for  the  preparation  of  extracts, 
is  a  combination  of  the  steam  bath  with  a  vacuum  pan.  A  suitable 
air-tight  boiler  is  connected  with  an  air  pump  worked  by  machinery, 
which,  by  removing  the  pressure  of  the  atmosphere  from  the  liquid 
placed  in  it,  lowers  the  boiling  point,  and  greatly  increases  the  rapidity 
of  evaporation,  even  at  a  temperature  of  120^  to  140°  F.  The  air 
being  excluded,  the  principal  objection  to  the  long  continued  evapo- 
ration of  vegetable  solutions  is  also  removed.  In  the  absence  of 
facilities  for  evaporation  in  vacuo  the  advantage  of  apparatus  for  dis- 
tillation in  concentrating  vegetable  juices  and  infusions  should  not  be 
overlooked.  The  head  of  the  still  becoming  full  of  steam  excludes 
the  air  for  the  most  part,  and  the  condensation  of  the  steam  in  the 
cooler  brings  about  a  partial  vacuum  which  favors  rapid  evaporation. 

In  most  establishments  for  the  manufacture  of  extracts,  vacuum 
pans,  heated  by  steam,  are  employed  for  their  concentration,  and  their 
products  are  generally  considered  to  furnish  proof  of  the  superiority 
of  this  mode  of  evaporation  over  that  accomplished  under  ordinary 
circumstances  of  pressure  and  exposure  to  the  air ;  this  is  especially 
the  case  with  those  constituting  the  first  group  in  the  classification 
adopted  in  this  work,  which  is  primarily  according  to  therapeutical 
properties,  though  the  different  modes  of  preparation  are  included  in 
the  arrangement  of  the  groups. 

Extracta  U.  S.  P. 

IsT  Group. — Narcotic.  Inspissated  juices.     From  tlie  fresh  plant  by  expression,  coaga- 
lation  of  the  albumen,  straining,  and  evaporation. 


Ofleinal  Nnme. 

DoMe. 

MedicHl  Properties. 

Extractum  belladonna 
**          stramonii 
•*         conii 
••         hyoflcyami 

1  to  2  grains 

do. 

2  to  3  grains 

do. 

See  2d  Group,  Alcoholic  Ext's. 
Seldom  prescribed. 
Added  to  alterative  oomponnds. 
Laxative,  narcotic. 

REMARKS. 


The  four  extracts  classed  above  form  a  remarkably  natural  group, 
therapeutically,  pharmaceutically,  and  physically ;  as  commonly  pre- 
pared and  imported,  thay  have  a  more  or  less  decidedly  green  color, 
and  this  feature  was  formerly  regarded  as  a  test  of  their  having  been 
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prepared  without  scorching  from  the  employment  of  too  high  heat ;  bnt, 
on  the  other  hand,  the  green  coloring  principle  (chlorophylle)  is  asso- 
ciated with  the  inert  and  insoluble  vegetable  albumen,  which  sometimes 
exists  to  the  amount  of  from  12  to  18  per  cent.,  and  which  the  U.  S. 
Pharmacopoeia  directs  shall  be  first  coagulated  and  separated;  the 
strictly  officinal  extracts  prepared  by  inspissating  the  juice  of  the 
green  herbs  being  deprived  of  this,  have  a  brown  color,  and  are  nearly 
soluble  in  water.  Under  the  name  of  clarified  extracts,  Tilden  k  Go, 
of  New  Lebanon,  N.  Y.,  ofier  an  article  answering  this  description. 

The  odor  of  extracts  is  one  of  the  surest  indications  of  their  quality; 
it  should,  as  nearly  as  possible,  resemble  that  of  the  undried  plant 

Extracts  which  are  made  by  the  use  of  vacuum  apparatua,  and  de- 
prived of  a  portion  of  their  inert  constituents  (clarified)  are,  (k  course^ 
stronger  than  the  kind  formerly  in  use ;  and,  hence,  the  doses  stated 
in  the  books  are  generally  rather  above  those  usually  prescribed.  I 
have  known  of  one  instance  of  great  inconvenience  resulting  from  t 
physician  ordering  too  large  a  dose  of  extract  of  belladonna,  under  t 
wron^  impression  as  to  the  stren^h  of  the  best  commercial  article. 
This  impression  was  founded  on  his  own  experience  with  the  inferior 
article  met  with  in  country  practice. 

The  United  States  are  largely  supplied  with  this  class  of  extracts 
from  England,  where  the  herbs  from  which  they  are  prepared  appear 
to  come  to  great  perfection,  but  of  the  English  manufacturers,  of 
whom  Squire,  Allen,  Herring,  and  Bansom,  have  a  high  reputation 
here,  none  adopt  the  method  of  clarification  which  is  required  by 
the  Pharmacopoeia  of  the  United  States. 

Extract  of  belladonna  is  useful  externally  and  internally  as  an  anodyne 
in  neuralgia,  tic  douloureux,  and  other  painful  affections,  and  as  an 
antispasmodic  in  whooping-cough,  and  as  a  prophylactic  in  scarlet 
fever.  It  is  much  used  in  the  treatment  of  diseases  of  the  eye,  and 
especially  for  the  dilatation  of  the  pupil  before  operations  for  cataract; 
for  this  purpose  the  extract  is  softened  with  water  to  the  consistence 
of  a  thick  liquid,  and  applied  directly  to  the  eyeball  and  painted  on  the 
upper  and  lower  lids,  a  few  hours  before  the  operation.  The  fresh 
leaves  yield  about  5  per  cent,  of  this  extract. 

Extract  of  stramonium  is  usually  prepared  from  the  whole  herb, 
which  yields  about  18  per  cent,  of  extract.  {Gray)  It  is  the  least 
employed  of  the  group.  Besides  the  uses  to  which  the  others  are 
applied,  this  has  been  prescribed  in  spasmodic  asthma.  The  ointment 
made  from  the  extract  is  a  popular  remedy  in  piles. 

Extract  of  conium,  which,  on  account  of  the  volatility  of  its  active 
principle,  is  one  of  the  most  difficult  of  the  extracts  to  prepare  and 
preserve,  is  also  one  of  the  most  useful.  It  is  extensively  employed 
io  the  treatment  of  glandular  enlargement,  scrofula,  rheumatism,  Ac, 
as  an  alterative  and  anodyne,  entering  into  the  composition  of  numer- 
ous empirical  preparations,  besides  being  extensively  prescribed  in 
regular  practice.  The  whole  plant  is  usually  employea  in  its  prepa* 
ration,  though  the  Pharmacopoeia  indicates  the  leaves  as  the  officinal 
portion ;  the  yield  is  about  3  to  5  per  cent. 

It  should  have  a  strong  and  characteristic  odor,  and  is  readily  tested 
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by  the  following  experiment :  Take  a  small  pellet  of  the  extract,  soften 
it  into  a  thin  paste  with  water,  and  add  a  drop  of  solution  of  potassa, 
or  of  carbonate  of  potassa ;  immediately  a  strong  characteristic  odor 
will  be  observed,  resembling,  when  faint,  the  odor  of  mice.-  This  is 
from  the  liberation  in  a  gaseous  form  of  coniaj  the  active  principle  of 
the  herb,  and  on  holding  near  it  a  rod  moistened  with  muriatic  acid, 
a  copious  cloud  of  muriate  of  conia  will  be  produced. 

If  the  extract  is  very  inferior,  the  experiment  will  not  succeed,  or 
will  be  only  partially  successful.  A  cloud  of  muriate  of  ammonia 
without  the  mouse-like  odor  will  be  perceived. 

JSoctrad  of  hyoscyamus  is  the  most  extensively  used  internally  of  the 
series.  The  yield  of  the  plant  is  about  5J  per  cent,  of  extract.  Its 
tendency  to  increase  the  secretions  and  to  promote  the  action  of  the 
bowels  renders  it  a  particularlv  useful  anodyne  remedy. 

Mohr^s  Process.— Prof.  F.  Mohr,  starting  from  the  fact  that  the 
activitv  of  narcotic  herbs  belongs  to  principles  which  are  soluble  in 
both  alcohol  and  water,  proposed  a  method  for  preparing  such  extracts, 
the  main  features  of  which  have  been  adopted  by  the  Pharmacopoeias 
of  the  different  German  States.  It  is  the  following :  The  fresh  herb 
is  expressed,  mixed  with  about  one-seventh  of  its  weight  of  water, 
again  expressed,  the  liquid  raised  to  near  the  boiling  point,  and  strained 
from  the  precipitated  albumen,  which  has  coagulated  and  thrown  down 
the  chlorophyll;  it  is  then  evaporated  at  from  120°  to  130°  F.  to  one- 
fourth  the  weight  of  the  original  material,  mixed  with  an  equal  bulk 
of  alcohol  to  separate  gum  and  mucilage,  strained,  and  with  constant 
stirring  evaporated  to  the  proper  consistence.  This  process  furnishes 
very  strong  and  reliable  extracts ;  they  are  not  so  variable  as  those 
obtained  by  the  inspissation  of  the  juices,  which  vary  according  to  the 
locality  ana  the  season.  The  only  principles  here  extracted  are  active, 
and  the  dose  is  correspondingly  small.  None  of  our  manufacturers 
have  as  yet  put  this  process  in  practice,  though  some  of  the  best  Ger- 
man pharmaceutists  import  therfc  excellent  extracts.  It  is,  however, 
worthy  of  remark  that  inferior,  almost  worthless,  extracts  are  manu- 
factured in  Germany  for  the  American  market. 


2d  Orocp. 

. — Narcotics,  &o.,  AlooUolio,  extracted  by  alcohol  and  dilated  alcohol,  and 

evaporated. 

OfflciDHl  Dame. 

Do*^. 

Medioil  ProperiiM. 

Kxtractam  Aooniti  alooholicum 

^  gr.  to  1  gr. 

Nervous  sedative. 

it 

Belladonna         '* 

do. 

Narcotic. 

if 

Stramonii            " 

do. 

do. 

u 

Conii                    " 

1  to  2  grs. 

Alterative,  narcotic. 

M 

Hjoscjami          ** 

do. 

Laxative,  narcotic. 

U 

DigiUlis               ** 

J  gr.  to  J  gr. 

Art.  sedat.,  diaretic. 

M 

Cannabis  parificatnm 

I  gr.  to  *2  grs. 

Intoxicant,  (variable). 

•1 

Valerians  alcoholicuiu 

3  to  5  grs. 

Antispasmodic. 

tl 

Arnica                 " 

In  arnica  plaster. 

U 

Nacis  vomics     ** 

J  gr.  to  1  gr. 

Tonic,  exoito-motor. 

M 

Ignatis                ** 

do. 

do. 
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REMARKS. 

The  use  of  an  alcoholic  menstruum  for  the  extraction  of  the  dried 
herbs  possesses  some  advantages,  in  the  preparation  of  extracts,  over 
the  inspissation  of  the  juices  of  the  &esh  plants  as  obtained  by  ex* 
pression.  The  albuminous  and  extractive  matters,  not  being  soluble 
in  alcohol,  are  not  present  in  the  solution,  and  on  its  evaporation  the 
active  principles  constitute  a  much  larger  proportion  of  the  resulting 
extract ;  hence  the  doses  of  the  narcotic  extracts  are  much  smaller 
than  of  those  of  the  first  group.  They  are  also  much  more  easily 
prepared  by  the  pharmaceutist  on  a  small  scale  than  the  inspissated 
juices;  by  the  use  of  apparatus  at  hand  in  almost  every  snop  the 
members  of  this  group  can  be  satisfactorily  prepared,  the*  only  prac- 
tical difficulty  being  the  supply  of  fresh  and  reliable  herbs.  Those 
imported  from  England  at  high  prices  are  the  only  commercial  variety 
of  these  leaves  to  be  dependol  on,  except  in  the  case  of  stramonium, 
which  may  be  collected  in  abundance  in  the  outskirts  of  almost  any 
town.  The  modes  of  extraction  and  evaporation  of  this  group  are 
varied  in  almost  every  instance ;  in  the  case  of  aconite,  conium,  digi- 
talis, stramonium  and  valerian,  a  limited  quantity  of  strong  alcohol  is 
first  passed  through  the  mass  of  powdered  leaves;  this  first  percolate 
is  set  aside  to  evaporate  spontaneously,  and  the  extraction  being  then 
finished  with  diluted  alcohol,  and  this  evaporated  on  a  water  bath,  it 
is,  toward  the  last,  incorporated  with  the  reserved  portion,  and  the 
whole  brought  to  the  proper  consistence.  Alcoholic  extracts  of  bella- 
donna, of  hyoscyamus,  and  of  arnica^  are  made  by  the  inspissation, 
without  reserving  any  portion  for  spontaneous  evaporation,  of  a  tinc- 
ture made  with  two  parts  of  alcohol  to  one  of  water. 

Alcoholic  extracts  of  nux  vomica  and  ignatia  are  obtained  by  in- 
spissating tinctures  made  with  strong  alcohol,  of  the  powdered  drug; 
they  are  very  powerful  remedies,  and  possess  a  resinous  consistence^ 
becoming  dry  and  brittle  by  age. 

The  extract  of  cannabis  indica,  as  obtained  from  the  East  Indies, 
often  contains  much  insoluble  and  inert  matter  which  in  the  above 
purified  extract  is  separated  by  solution,  filtration,  and  evaporation. 
This  method,  however,  is  less  practised  than  the  direct  preparation 
by  digestion  or  steam  percolation  of  an  alcoholic  extract  from  the 
carefully  dried  imported  herb.  I  have  not  met  with  the  East  India 
extract  in  our  markets  for  a  long  time,  and  have  been  in  the  habit  of 
dispensing  the  best  English  extract  prepared  from  the  Gunjah  itselC 

The  therapeutical  applications  of  these  extracts  are  numerous,  though 
the  inspissated  juices  of  belladonna,  stramonium,  conium,  and  hyoscya- 
mus, as  included  in  the  first  group,  are  much  more  used.  The  alcoholic 
extracts  are  best  adapted  to  incorporation  with  ointments  and  plasters, 
from  their  containing  less  inert  insoluble  matter,  also  for  reducing  U>  a 
dry  and  pulverulent  condition,  where  this  is  necessary,  as  for  prescrip- 
tions in  the  form  of  powder.  In  the  absence  of  an  inspissated  juice 
of  aconite,  formerly  officinal,  the  alcoholic  extract  should  have  an  op- 
portunity of  a  fair  trial,  and  in  view  of  its  importance  as  a  powerful 
internal  remedy  in  neuralgic  aflections  and  in  fevers,  and  its  great 
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Utility  in  the  form  of  plaster,  as  well  as  the  smallness  of  its  dose  for 
internal  use,  it  will  doubtless  find  a  place  in  many  prescriptions.  An 
alcoholic  extract  of  aconite  root  would  probably  be  an  improvement 
on  that  of  the  leaves  for  most  external  applications.  Alcoholic  ex- 
tract of  arnica  is  for  the  first  time  made  officinal  in  the  Pharmacopoeia 
of  1860,  its  use  being  in  the  fabrication  of  arnica  plaster.  An  oppor- 
tunity is  now  furnished  for  the  trial  of  this  remedy  internally  in  the 
form  of  pill  and  for  the  settlement  of  its  therapeutical  position. 
JSxtract  of  valerian  is  for  the  first  time  introduced  into  our  national 
standard  in  the  revision  of  1860 ;  the  formula  seems  a  good  one,  and 
as  it  furnishes  an  opportunity  for  prescribing  this  esteemed  antispas- 
modic in  a  less  offensive  form  than  the  tincture  or  fluid  extract;  it  will 
doubtless  gain  favor  with  physicians  and  patients. 

JSxtract  of  digitalis  should  have  been,  long  since,  in  the  U.  S.  Phar- 
macopoeia ;  it  has  been  in  common  use  for  many  years.  In  view  of 
the  perishable  nature  of  the  powdered  leaves,  it  is  adapted  to  supersede 
these  in  extemporaneous  combinations. 

Extract  of  cannabis  is  one  of  the  most  useful  of  the  class  of  narcotic 
remedies,  but  for  its  great  uncertainty  of  operation.  Some  specimens 
produce  the  most  powerful  and  even  alarming  symptoms  in  doses  of 
a  single  grain  or  even  less,  while  others  require  5  or  even  10  grains 
to  produce  its  characteristic  results.  Its  peculiarities  as  a  remedy 
consist  in  its  producing  none  of  those  depressing  effects  generally 
characteristic  of  narcotics ;  it  does  not  affect  the  pulse  nor  the  appetite, 
nor  is  it  apt  to  cause  sleep  except  by  allaying  nervous  symptoms.  It 
is  equally  applicable  to  acute  inflammatory  and  to  typhoid  affections. 

Alcoholic  extracts  of  nux  vomica  and  ignatia  are  two  of  the  most 
powerful  tonics  within  the  reach  of  the  practitioner,  they  are  usually 
prescribed  along  with  other  bitters  and  sometimes  with  the  mineral 
tonics;  it  should  be  remembered  that  they  contain  strychnia  and 
brucia,  two  powerful  vegetable  alkalies,  and  that  they  are  cumulative  in 
their  effects  and  liable  to  produce  tetanic  symptoms,  on  the  least  appear- 
ance of  which  the  use  of  the  remedy  should  be  arrested.  The  com- 
mercial extract  of  nux  vomica  is  often  given  in  one  grain  doses,  but 
it  is  frequently  much  below  standard  strength. 

3d  Oboop. — Cathartics,  tonics,  &o.,  alcoholic.     £ztracted  bj  alcohol  and  water,  or  by 
dilated  alcohol. 


Offleioal  name. 

Dose. 

Medical  Propertit^a. 

Bztraotam  hellebori  alcoholicom 

10  to  15  grs. 

Emmenagogne,  cathartic. 

«i 

jalapae              " 

do. 

Cathartic. 

« 

podophjUi 

5  to  10  grs. 

do. 

II 

rhei                   " 

10  to  15  grs. 

do. 

u 

^colocynthidis  " 

do. 

u 

(cinchona         ** 

10  to  15  grs. 

Tonic. 

CI 

dulcamara 

3  to  6  grs. 

Alteratire,  narcotic. 

M 

senega              ** 

Stimalant,  expectorant. 

'  See  Extractnm  ColocjnthidiB  Compositam. 
'  See  Extractum  Calisajicum. 
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REMARKS. 

In  preparing  the  above  important  preparations  there  are  various 
modifications  of  the  process  of  extniction  by  diluted  alcohol  and 
subsequent  evaporation.  This  process  in  its  simplest  form  is  adopted 
in  the  case  of  colocynth,  dulcamara,  and  senega,  in  the  former  of 
which  maceration  and  strong  expression  precede  percolation.  In 
treating  cinchona,  jalap,  and  podophyllum,  the  alcohol  and  water  are 
applied  successively  and  the  percolates  separately  evaporated  to  the 
consistence  of  thin  honey,  mixed  and  further  concentrated  to  the 
proper  consistence.  Rhubarb  and  black  hellebore  are  instances  in 
which  the  percolation  is,  first  with  strong  alcohol,  followed  by  diluted 
alcohol ;  the  first  percolate  being  evapprated  spontaneonsly,  and  the 
other  by  a  water  bath,  till  they  reach  the  consistence  of  syrup ;  they 
are  then  directed  to  be  mixed  and  further  concentrated  to  the  oonsist- 
ence  of  an  extract. 

Of  the  above  cathartics,  each  has  its  peculiar  properties,  adapting  it 
to  some  peculiar  use. 

Extract  of  hellebore  is  used  as  an  emmenagogue  cathartic.  In  com- 
bination with  aloes,  myrrh,  sulphate  of  iron,  &c.,  it  constituteB  the 
celebrated  Hooper's  Female  Pills. 

Extract  of  jalap  is  combined  with  compound  extract  of  colooynth^ 
calomel,  and  gamboge  in  the  compound  cathartic  pill ;  it  is,  perhape» 
seldom  prepared  of  standard  quality,  and  is  especially  liable  to  sophis- 
tication ana  adulteration. 

Extract  of  podophyllum  is  less  used  than  it  deserves,  being  equal  to 
extract  of  jalap  in  its  cathartic  efiect  in  half  the  dose.  Podophyllin 
is  a  more  concentrated  and,  for  many  uses,  a  more  convenient  preparap 
tion,  but  it  is  not  so  perfect  a  representative  of  the  root  as  this  extract 

Extract  of  rhubarb  is  rarely  employed  by  practitioners  in  the  United 
States,  though  it  offers  facilities  for  using  this  valuable  tonic  cathartio 
in  larger  doses  in  the  form  of  pill  than  the  powdered  root  itself. 

Extract  of  cinchona  is  seldom  used  in  practice  in  this  countnr.  This 
extract  of  cinchona  must  not  be  confounded  with  the  article  called 
Wetheriirs  Extract,  nor  with  extractum  calisayicum,  which  ara 
superior  preparations,  treated  of  among  the  unofficinal  extracts. 

Extract  of  dulcamara  has  been  removed  into  this  group  from  the 
group  of  aqueous  extracts  in  which  it  was  formerly  included ;  it  is 
but  little  prescribed,  though  doubtless  an  admirable  vehicle  for  other 
alterative  medicines  in  the  form  of  pill. 

Extract  of  seneha  is  a  new  officinal  for  which  there  seems  to  me  to 
be  little  use,  as  seneka  root,  being  an  expectorant,  is  seldom  required 
in  the  pilular  form,  and  its  syrup  and  decoction  are  favorably  known 
as  liquid  preparations. 

Extract  of  cohcynth  is  introduced  into  the  Pharmacopceia  with  a 
view  to  the  ready  preparation  of  the  compound  extract,  which  is  a 
well  known  and  popular  remedy;  its  properties  adapt  it  to  being 
dried  and  powdered.  It  may  be  advantageously  prescribed  as  an 
active  cathartic  in  many  combinations. 
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4ni  Gbouf.— Tonios,  astringents,  &o.    Rxtraoted  bj  water  and  eTaporated. 


Ofldnftl  Name. 

Med.  DoM. 

B«marlu. 

Bxtraetum  gentiana 

10  to  20  gn. 

Tonic. 

**        qnassia 

3  to    6  gra. 

do. 

**        krameria  (rhatanj) 

10  to  20  gn. 

Astringent. 

**        luimatozyli 

do. 

do. 

^        jnglandit  (battemat) 

do. 

Cathartic. 

«        opii 

1  grain. 

NarooUo. 

REMARKS. 

Extracts  of  gentian,  quassia,  and  buttemulv  are  made  by  precisely 
^  the  same  process  involving  percolation  with  cold  water,  boiling  down 
to  three-fourths,  straining,  and  evaporating.  Extract  of  rhatany 
differs  from  this  by  being  raised  to  the  boiling  point  merely,  strained, 
and  evaporated  on  a  water  bath,  a  variation  made  necessary  by  the 
proneness  of  the  astringent  principle  to  become  insoluble  and  inert 
oy  long  exposure  to  a  boiling  temperature.  Logwood,  on  the  con- 
trary, is  extracted  by  long  boiling,  and  on  evaporation  becomes  dry 
and  pulverulent,  a  property  which  it  shares  witn  most  of  the  astrin- 
gent extracts.  Opium  is  sliced  and  triturated  with  water  to  obtain  its 
soluble  principles,  requiring  repeated  macerations  and  filtrations,  it 
forms  then  a  perfectly  smootn,  uniform,  and  soluble  extract  by  careful 
evaporation. 

The  great  advantage  of  extract  of  quassia  over  extract  of  gentian  in 
making  pills,  will  be  seen  by  comparing  the  doses.  Extract  of  rhatany, 
when  well  prepared,  so  as  to  be  soluble  in  water,  is  a  valuable  substi- 
tute for  kino  and  catechu,  which  it  resembles  in  physical  as  well 
as  medical  properties.  It  differs  in  medical  properties  from  extract 
of  logwood,  though  both  are  astringents ;  the  last  named  is  more  mild 
in  its  action,  and  is  especially  adapted  to  relaxed  conditions  of  the 
bowels.  Extract  of  logwood  is  also  largely  used  in  dyeing,  and  in 
the  manufacture  of  writing  fluids.  • 

Extract  of  butternut,  or  white  walnut,  is  a  mild  alterative,  laxative, 
and  diuretic  medicine,  but  little  prescribed,  but  well  worthy  the  atten- 
tion of  practitioners  in  the  treatment  of  chronic  diseases. 

Aqueous  extranet  of  opium  is  a  most  useful  preparation,  much  used  in 
eye-washes  and  astringent  injections,  and  well  adapted  to  substitute 
opium  itself  in  pill  masses  and  for  other  internal  uses ;  the  proximate 
principles  of  opium,  soluble  in  water,  are  those  most  agreeable  in 
their  action. 


Bztractnm  taraxaoi 

^         colchioi  aoet. 


Unclassified  Extracts. 


Dose  3j 


By  inspissating  the  expressed  J  nice, 
diaretic,  cholagogae. 
Doeelto2grs.    Extracted  bj  dilated  acetic  acid, 

astringent,  sedatire. 
«         coloojBthidis  comp.    Dose  10  grs.         Cathartic  mixed  powders. 

Extract  of  taraocacum  is  a  most  useful,  though  mild,  remedy  adapted 
to  a  large  claas  of  chronic  cases.  Much  that  is  met  with  in  the  mar- 
ket is  quite  deficient  in  the  bitterness  characteristic  of  a  good  article. 
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it  is  also  apt  to  ferment  or  become  mouldy  from  deficient  evaporation* 
The  evaporation  should  be  pushed  till  the  pilular  consistence  is  fiilly 
attained. 

Acetic  extract  of  colchicum  is  an  invaluable  remedy  in  rheumatic  and 
gouty  affections,  and  in  a  variety  of  combinations  indicated  under  the 
head  of  Extemporaneous  Prescriptions  is  largely  prescribed. 

Compou7id  extract  of  cohcynth  is  a  most  valuable  remedy,  for  which 
an  entirely  new  formula  is  given  in  the  Pharmacopoeia  of  1860,  found 
among  the  working  formulas  which  follow.  It  is  an  exception  to  the 
extracts  generally  in  being  kept  in  powder. 

Working  Fobmulas  op  Extracts,  including  some  not  found  in 

THE  PhARHACOPCEIA. 
SECOND  group. 

Extra^tum  Digitalis  Akoholicum  U.S. P. 

Take  of  Digitalis,  recently  dried  and  in  fine  powder,  twelve  troy- 
ounces. 
Alcohol  a  pint. 
Diluted  alcohol  a  sufficient  quantity. 

Introduce  the  powder,  previously  mixed  with  one-third  of  the  alco- 
hol, into  a  percolator,  and  pour  upon  it  the  remainder  of  the  alcohol 
When  the  liquid  has  all  been  absorbed  by  the  powder,  ponr  diluted 
alcohol  upon  it  until  a  pint  of  tincture  has  been  obtained.  Set  this 
aside  in  a  warm  place,  and  allow  it  to  evaporate  spontaneously  until 
reduced  to  three  fluidounces.  Continue  the  percolation  with  diluted 
alcohol  until  two  pints  more  of  tincture  have  passed,  or  until  the 
powder  is  exhausted ;  then  evaporate  this  liquid,  by  means  of  a  water- 
bath,  at  a  temperature  not  exceeding  160°,  to  the  consistence  of  syrup. 
To  this  add  tne  three  fluidounces  of  tincture  first  obtained,  and  con- 
tinue the  evaporation,  at  a  temperature  not  exceeding  120°,  until  the 
whole  is  reduced  t9  the  proper  consistence. 

By  the  same  process  prepare — 

Bxtractum  Conii  Akoholicum  U.S. P. 

From  hemlock,  recently  dried  and  in  fine  powder. 

Extractum  Stramonii  Akoholicum  U.S. P. 

From  stramonium  leaf,  recently  dried  and  in  fine  powder. 
Extractum  Valerianse  Akoholicum  U.S. P. 

From  valerian  in  fine  powder. 

EoUractum  Aconiti  Akoholicum  U.S. P. 

From  aconite  lea^  recently  dried  and  in  fine  powder. 
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Extractum  BeUadonn»  Alcoholicum  T7.  S.  P 

Take  of  Belladonna  lea^  in  fine  powder,  twenty-four  troyounces. 
Alcohol  four  pints. 
Water  two  pints. 

Diluted  alcohol  a  sufficient  quantity. 
Mix  the  alcohol  and  water,  and  moisten  the  powder  with  a  pint  of 
the  mixture ;  then  pack  it  firmly  in  a  conical  percolator,  and  gradually 
pour  upon  it  the  remainder  of  the  mixture.  Continue  the  percolation 
with  diluted  alcohol  until  six  pints  of  tincture  have  passed.  Lastly, 
evaporate  this,  by  means  of  a  water  bath,  to  the  proper  consistence. 

By  the  same  process  prepare — 

Extractum  Myoscyami  Alcoholicum  U.  S.  P. 
From  henbane  leaves,  recently  dried  and  in  moderately  fine  powder. 

Extractum  Amicse  Alcoholicum  U.  S.  P. 
From  arnica,  in  moderately  coarse  powder. 


Extractum  Nucis  Vomicse  Alcoholicum  U.  S.  P. 

Take  of  Nux  vomica,  in  fine  powder,  twelve  troyounces. 
Alcohol  a  sufficient  quantity. 

Mix  the  nux  vomica  with  four  fiuidounces  of  alcohol,  and  allow  the 
mixture  to  stand  for  an  hour.  Then  introduce  it  into  a  cylindrical 
percolator,  and  gradually  pour  alcohol  upon  it  until  the  tincture  passes 
without  bitterness.  Distil  off  the  alcohol,  by  means  of  a  water  bath, 
until  the  tincture  is  reduced  to  half  a  pint,  and  evaporate  this  to  the 
proper  consistence. 

By  the  same  process  prepare — 

Extractum  Ignatise  Alcoholicum  U.  S.  P. 
From  ignatia,  in  fine  powder. 

Extractum  Cannabis  Purificatum,   {Purified  Extract  of  Hemp)  U.  S.  P. 

Take  of  Extract  of  hemp  two  troyounces. 
Alcohol  a  sufficient  quantity. 

Rub  the  extract  with  two  fiuidounces  of  alcohol  until  they  are 
thoroughly  mixed ;  and,  having  added  twelve  fiuidounces  of  alcohol, 
allow  the  mixture  to  macerate  for  twenty-four  hours.  Then  filter  the 
tincture  through  paper,  passing  sufficient  alcohol  through  the  filter  to 
exhaust  the  dregs  completely.  Lastly,  by  means  of  a  water  bath,  at 
a  temperature  not  exceeding  160°,  evaporate  to  dryness. 

THIRD   GROUP. 

Extractum  Colocynthidis  Alcoholicum  U.  S.  P. 

Take  of  Colocynth  forty-eight  troyounces. 

Diluted  alcohol  a  sufficient  quantity. 
Dry  the  colocynth,  and,  haviug  removed  the  seeds  and  reduced  it 
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to  a  coarse  powder  by  grinding  or  bruising,  macerate  it  in  eight  pints 
of  diluted  alcohol  for  four  days,  with  occasional  stirring ;  then  express 
strongly,  and  strain  through  flannel.  Pack  the  residue,  previously 
broken  up  with  the  hands,  firmly  in  a  cylindrical  percolator,  cover  it 
with  the  strainer,  and  pour  diluted  alcohol  upon  it  until  the  tincture 
and  expressed  liquid,  taken  together,  measure  sixteen  pints.  Mix 
the  tincture  with  the  expressed  liquid,  and,  having  recovered  from 
the  mixture  ten  pints  of  alcohol  by  distillation,  evaporate  the  residue 
to  dryness  by  means  of  a  water  bath.  Lastly,  reduce  the  dry  mass  to 
powaer,  and  keep  it  in  a  well-stopped  bottle. 

The  extract  obtained  by  this  process  weighs  about  seven  troyouncea. 

Extractum  Dulcamarse  AlcohoUcum  U.  S.  P. 

Take  of  Bittersweet,  in  moderately  fine  powder,  twelve  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  bittersweet  with  four  fluidounces  of  diluted  alcohol, 
pack  it  in  a  conical  percolator  and  pour  diluted  alcohol  gradually 
upon  it  until  the  tincture  passes  but  slightly  impregnated  with  the 
properties  of  the  bittersweet.  Distil  off  the  alcohol  from  the  tincture 
until  reduced  to  one-half;  then  strain,  and  by  means  of  a  water  bath, 
evaporate  to  the  proper  consistence. 

Extractum  Senegas  AlcohoUcum  IT.  S.  P. 

Prepare  from  seneka  in  moderately  fine  powder  by  the  above  pro- 
cess, omitting  to  strain  the  liquid  when  reduced  to  one-hal£ 

Extractum  Jalapse.    {Extract  of  Jalap.)  U.  S.  P. 

Take  of  Jalap,  in  moderately  fine  powder,  twelve  troyounces. 
Alcohol  four  pints. 
Water  a  sufficient  quantity. 

Introduce  the  powder,  previously  mixed  with  three  fluidounces  of 
alcohol,  into  a  conical  percolator,  and  gradually  pour  upon  it  the  re- 
mainder of  the  alcohol.  When  the  liquid  ceases  to  pass,  poor  upon 
the  residue  sufficient  water  to  keep  its  surface  covered,  until  four  pints 
of  tincture  have  passed.  Set  this  aside,  and  continue  the  percolation 
until  six  pints  of  infusion  have  been  obtained.  Distil  off  the  alcohol 
from  the  tincture  and  evaporate  the  infusion  until  the  liquids  respec- 
tively have  been  brought  to  the  consistence  of  thin  honey ;  then  mix 
them  and  evaporate  to  the  proper  consistence. 

By  the  same  process  prepare — 

Extractum  Cinchonas^  U.  S.  P. 
From  Yellow  cinchona,  in  fine  powder. 

Extractum  Podophylli  U.  S.  P. 

From  May  apple,  in  moderately  fine  powder. 


1  See  Extraotum  CaliaaTloum. 
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JExtractum  Sellebori  AhohoUcum  XT.  S.  P. 

Take  of  Black  hellebore,  recently  dried  and  in  fine  powder,  twelve 
troyounces. 
Alcohol  a  pint. 
Diluted  alcohol  a  sufficient  quantity. 

Introduce  the  powder,  previously  mixed  with  one-third  of  the  alco- 
hol, into  a  conical  percolator,  and  pour  upon  it  the  remainder  of  the 
aloohoL  When  the  liquid  has  all  been  absorbed  by  the  powder,  pour 
on  diluted  alcohol  until  a  pint  of  tincture  has  been  obtained.  Set  this 
aside  in  a  warm  place,  and  allow  it  to  evaporate  spontaneously  until 
reduced  to  three  fluidounces.  Continue  the  percolation  with  diluted 
alcohol  until  two  pints  more  of  tincture  have  passed  or  until  the 
powder  is  exhausted ;  then  evaporate,  by  means  of  a  water  bath,  at  a 
temperature  not  exceeding  160^,  to  the  consistence  of  svrup.  To  this 
add  the  three  fluidounces  of  tincture  first  obtained,  and  continue  the 
evaporation,  at  a  temperature  not  exceeding  120^,  until  the  whole  is 
reduced  to  the  proper  consistence. 

Mxtractum  Bhei  AhohoUcum,  {Alcoholic  Extract  of  Rhubcnt)  U.  S.  P. 

Bztraotnm  Rhei,  Phann.  1850. 

Take  of  Rhubarb,  in  moderately  fine  powder,  twelve  troyounces. 
Alcohol  a  pint. 
Diluted  alcohol  a  sufficient  quantitv. 

Moisten  the  powder  with  four  fiuidounces  oi  the  alcohol,  pack  it  in  a 
conical  percolator  and  gradually  pour  upon  it,  first  the  remainder  of 
the  alconol,  and  afterwards  diluted  alconol,  until  twelve  fluidounces 
of  tincture  have  been  obtained.  Set  this  aside  in  a  warm  place,  and 
allow  it  to  evaporate  spontaneously  until  reduced  to  six  fluidounces. 
Continue  the  percolation  with  diluted  alcohol  until  the  tincture  passes 
nearly  tasteless.  Evaporate  this  in  a  porcelain  vessel,  by  means  of  a 
water  bath,  at  a  temperature  not  exceeding  160®,  to  the  consistence  of 
syrup.  With  this  mix  the  tincture  first  obtained,  and  continue  the 
evaporation  until  the  mixture  is  reduced  to  the  proper  consistence. 

FOURTH   GROUP. 

Exiractum  GeiUianse  U.  S.  P. 

Take  of  Gentian,  in  moderately  coarse  powder,  twelve  troyounces. 
Water  a  sufficient  quantity. 

Moisten  the  gentian  with  four  fluidounces  of  water,  pack  it  in  a 
conical  percolator,  and  gradually  pour  water  upon  it  until  the  infusion 
passes  but  slightly  impregnated  with  the  properties  of  the  gentian. 
Boil  the  liquid  to  three-fourths  of  its  bulk;  then  strain,  and,  by 
means  of  a  water  bath,  evaporate  to  the  proper  consistence. 

By  the  same  process  prepare — 

Extractum  Quassiee  U.  S.  P. 

From  Quassia,  in  moderately  fine  powder. 
14 


210        ON  lYAPOBATION  AND  THS  EZTBA0T8. 

JShctraciu/m  Juglandis  U.  S.  P. 
From  Butternut  (bark),  in  moderately  coarse  powder. 


Extractum  Kramerise,    {Extract  of  Shatany.)  TJ.  S.  P. 

Take  of  Rhatanj,  in  moderately  fine  powder,  twelve  trojounces. 
Water  a  sufficient  quantity. 

Moisten  the  powder  with  four  fluidounces  of  water,  pack  it  in  a 
conical  percolator,  and  ^adually  pour  water  upon  it  until  the  infu- 
sion passes  but  slightly  imprecated  with  the  astringent  property  of 
the  rhatany.  Heat  the  liquid  to  the  boiling  point,  strain,  and,  by 
means  of  a  water  bath,  at  a  temperature  not  exceeding  160^,  evapo- 
rate to  the  proper  consistence. 

Extractum  HsemcUoxyli,    {Extract  of  Logwood)  U.  S.  P. 

Take  of  Logwood,  rasped,  twelve  troyounces. 

Water  eight  pints. 
Boil  down  to  four  pints,  and  strain  the  decoction  while  hot;  then 
evaporate  to  dryness. 

Eoctractum  Opii,    {Extract  of  Opiwn)  U.  S.  P. 

Take  of  Opium  twelve  troyounces. 
Water  five  pints. 

Cut  the  opium  into  small  pieces^  macerate  it  for  twenty-four  hours 
in  a  pint  of  the  water,  and  reduce  it  to  a  soft  mass  by  trituration. 
Express  the  liquid,  and  treat  the  residue  with  each  of  the  four  remain- 
ing pints  of  water  successively  in  the  same  manner.  Having  mixed 
the  liquids,  filter  the  mixture,  and  evaporate  by  means  of  a  water 
bath  to  the  proper  consistence. 

Unclassified. 

Eoctractum  Taraxaci}  U.  S.  P. 

Take  of  Dandelion,  gathered  in  September,  sixty  troyounces. 

Slice  the  dandelion,  and  bruise  it  in  a  stone  mortar,  sprinkling  on  it 
a  little  water,  until  reduced  to  a  pulp.  Then  express  and  strain  the 
juice,  and  evaporate  it  in  a  vacuum,  or  in  a  shallow  dish  over  a  water 
bath,  to  the  proper  consistence. 

Extractum  Colchici  Aceticum,    {Acetic  Extract  of  Oolehicum) 

Take  of  Colchicum  root,  in  moderately  fine  powder,  twelve  troy- 
ounces. 
Acetic  acid  four  fluidounces. 
Water  a  sufficient  quantity. 
To  the  acetic  acid  add  a  pint  of  water,  and  mix  the  resulting  liquid 
with  the  colchicum  root    Transfer  the  mixture  to  a  conical  glass  per- 
colator, and  pour  water  gradually  upon  it  until  the  liquid  passes  with 
little  or  no  taste.    Lastly,  evaporate  the  liquid,  in  a  porcelain  vessel, 
to  the  proper  consistence. 

^  See  Fluid  Extract  of  Tarazaoam  for  proceBS  for  preeerring  the  root  te  ezprtMloa 
and  evaporation. 
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I^xtradum  Chhcynthidia  Oompaaitum.  {Comp.  Extract  of  Oolocynth  n.S.P. 

Take  of  Alcoholic  extract  of  colocynth,  in  fine  powder,  tliree  troy- 
ounces  and  a  halfl 
Socotrine  aloes,  in  fine  powder,  twelve  troyounces. 
Besin  of  scammony,  in  fine  powder,  three  troyounces. 
Cardamom,  in  fine  powder,  a  troyounce. 
Soap,  in  fine  powder,  three  troyounces. 
Mix  the  powders  thoroughly,  and  keep  the  mixture  in  a  well- 
stopped  bottle. 

Uj^officinal  Extracts. 

Of  the  extracts  not  recognized  in  the  U.  S.  Pharmacopoeia,  described 
in  the  last  edition  of  this  work,  several  have  been  introduced  into  the 
recent  edition  of  our  national  standard ;  without  wishing  to  add  unne- 
cessarily to  the  numerous  preparations  already  introduced,  the  following 
are  deemed  of  sufficient  importance  to  claim  the  attention  of  the  student 
and  practitioner : — 

Calisaya  Eoctrad  (Ellis). — ^Is  made  by  boiling  coarsely-powdered 
Calisaya  bark  in  successive  portions  of  water,  acidulated  with  muriatic 
acid,  precipitating  the  decoction  with  hydrate  of  lime,  digesting  the 
precipitate  in  hot  alcohol  till  all  taste  is  exhausted,  and  then  evapo- 
rating the  alcohol  so  as  to  leave  an  extract  The  old-&shioned  pre* 
cipitated  extract  of  bark  was  nearly  identical  with  this,  which  is  only 
oDJectionable  on  the  score  of  expense. 

It  contains  all  the  quinia  and  cinchonia  contained  in  the  bark, 
besides  the  amorphous  quinia,  or  chinoidine,  and  is  an  admirable 
substitute  for  the  celebrated  "  WetherilUs  extract,"  formerly  much  in 
vogue.    Its  dose  is  from  2  to  5  grs. — Am,  Joum.  Pharm.,  vol.  xx.  p.  15. 

Chinoidine  is  the  name  given  to  an  insoluble  residuary  extractive 
principle  obtained  in  the  manufacture  of  quinia,  which  is  described 
imder  the  head  of  Vegetable  Alkalis. 

Extractum  Lohelise  Aceticum. — To  prepare  this,  the  powdered  seed 
of  lobelia  are  macerated,  and  then  displaced  with  diluted  alcohol,  to 
the  first  portion  of  which  has  been  added  a  small  portion  of  acetic 
acid.  This  liquid  is  then  to  be  evaporated  to  the  consistence  of  an 
extract,  which  will  be  about  one-eighth  the  quantity  of  the  seed  em- 
ployed. {Am.  Joum,  Pharm.,  vol.  xiv.  p.  108.)  DosE,  from  2  to  3  grs. 
The  object  of  the  use  of  the  acetic  acid  is  to  form  a  soluble  acetate  of 
lobelina,  less  readily  decomposable  by  heat  than  the  native  salt. 

Extract  of  LupuUri. — Take  of  lupulin  half  a  troyounce,  alcohol  half 
a  pint  Mix  in  a  percolator  and  allow  it  to  stand  an  hour,  then  dis- 
place with  alcohol  until  two  pints  are  obtained,  or  the  whole  strength 
extracted;  pour  this  into  a  shallow  dish  in  a  wann  place,  and  allow  it 
to  evaporate  spontaneously  to  the  consistence  of  an  extract;  3j  of 
lupulin  yields  about  9ij  of  the  extract,  which  is  proposed  as  a  substi- 
tute for  the  powder  when  prescribed  in  the  pilular  form.  The  dose 
is  from  3  to  6  grains ;  it  is  recommended  by  its  utility  as  a  convenient 
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and  adhesive  excipient  for  other  substances.  The  reputation  Inpnlin 
has  obtained  as  an  antaphrodisi^c  in  irritable  conditions  of  the  genital 
organs,  calls  for  convenient  preparations  by  which  the  physician  is 
enabled  to  make  choice  of  the  several  forms  of  extemporaneous  pre- 
scription. The  new  officinal  fluid-extract  seems  less  eligible  for  most 
purposes  than  a  solid  extract  such  as  this,  proposed  some  years  since 
Dy  my  late  pupil,  W.  W.  D.  Livermore.  The  empirical  preparation 
prescribed  under  the  name  of  "  lupulin"  by  the  Eclectics,  is  probably 
nearly  identical  with  this. 

Eactractum  Cimicifugse, — This  extract  is  made  by  evaporating  sepa- 
rately a  tincture  prepared  with  alcohol  of  95  per  cent.,  and  one  made 
with  diluted  alcohol,  until  they  reach  a  syrupy  consistence,  then 
mixing  these  and  finishing  the  evaporation  over  a  water  bath,  with 
constant  stirring. 

This  process  is  liable,  in  the  case  of  cimiciAiga,  which  is  a  very 
resinous  root,  to  a  serious  objection.  Even  after  the  extract  has  been 
completed  a  partial  separation  of  the  resinous  ingredient  is  liable  to 
occur,  producing  great  variations  in  quaUty  between  different  portions 
of  the  same  lot  of  extract.  Prof.  J.  F.  Moore,  of  Baltimore,  recom- 
mends that  the  tincture  made  with  strong  alcohol  should  be  first 
evaporated  to  dryness,  powdered  and  incorporated  with  the  other 
portion  just  before  it  is  removed  from  the  fire.  The  dose  of  this 
extract  is  5  grains;  it  represents  all  the  constituents  of  the  root 
more  thoroughly  than  the  resinoid  dmicifuginy  and  is  worthy  a  trial 
in  the  anomalous  cases  of  nervous  disorder  which  so  often  tax  the 
resources  of  the  physician.  Much  that  is  sold  is  prepared  from  the 
root  after  the  separation  of  the  cimicifugin. 

Extractum  Pareiree  is  prepared  from  sliced  pareira  brava^  by  decoc- 
tion with  water,  staining,  and  evaporating.  A  decoction  is  more  fire- 
quently  prescribed;  but  this  extract  allows  the  practitioner  a  choice 
of  the  pilular  form,  in  which  combinations  with  various  other  reme- 
dies may  be  conveniently  prescribed.    Dose,  from  10  to  80  grs. 

Extractum  Uvm  Ursi. — The  London  College  directs  the  preparation 
of  this,  also,  by  maceration  and  decoction  with  water.  Its.  dose  is  the 
same  as  the  foregoing,  and  they  are  both  used  as  tonics  and  diuretics 
in  chronic  urinary  disorders. 

Ergotine. — Under  this  name  an  extract  of  ergot  is  sold  in  the  shopn^ 
for  which  the  following  is  the  formula  of  M.  Bonjean : — 

Exhaust  powdered  ergot  by  displacement  ^-ith  cold  water,  heat  the 
solution  in  a  water  bath  and  filter ;  evaporate  to  the  consistence  of 
syrup,  and  add  rectified  spirit  to  throw  down  the  gummy  matter; 
when  settled,  decant  the  clear  liquid,  and  evaporate  by  water  bath. 
One  ounce  of  ergot  yields  about  70  grains.  It  is  said  to  possess  the 
hsemostatic  without  the  toxic  effects  of  ergot.    Dose,  firom  4  to  10  gra. 

The  ergotine  of  Wiggers  consists  chiefly  of  resinous  principles,  and 
is  insoluble  in  water. 

The  extracts  of  lettuce,  poppy-heads,  and  hops  are  very  weak  narcotic 
extract,  occasionally  prescribed,  but  less  esteemed  than  lactucariiuDi 
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opium,  and  Inpoline,  which  are  the  more  efficient  products  of  their 
respective  plants. 

JExtrcKtum  glycyrrhtzw  is  the  name  given  in  the  list  of  the  Pharma- 
copoeia to  the  common  drug  known  as  liquorice,  imported  from  Italy 
and  Spain.  Until  recently  this  was  the  only  extract  of  liquorice  used ; 
our  manufacturers  now  make  a  true  and  proper  extract,  which  is  made 
in  either  of  two  ways,  as  follows : — 

1st  Process. — Take  of  liquorice  root,  bruised,  any  convenient  quan- 
tity, macerate  in  water,  with  the  application  of  heat,  until  exhausted ; 
strain,  and  evaporate  to  the  consistence  of  an  extract. 

2d  Process. — ^Take  of  liquorice  (impure  extract)  any  convenient 
quantity,  lay  the  pieces  of  liquorice  in  a  large  displacer,  or  a  barrel, 
in  layers  alternating  with  straw;  macerate,  and  tnen  percolate  the 
mass  with  cold  water,  and  evaporate  the  clear'  liquid  that  runs  ofL 
The  pieces  of  liquorice  will  be  found  to  have  lost  their  saccharine 
matter,  glycyrrhizin,  although  retaining  their  shape  as  before.  This 
is  officinal  in  some  European  Pharmacopoeias,  under  the  name  of 
Extractum  s.  succus  liquoritas  depur,  and  is  valued  particularly  on 
account  of  its  perfect  solubility  in  water.  A  large  proportion  of  gly- 
cyrrhizin is  left  behind  in  a  modified  state,  and  may  be  gained  oy 
exhausting  the  residue  with  a  very  dilute  ammonia,  which  renders  it 
soluble. 

The  extract  has  a  yellow  color,  becoming  brown  by  age,  and,  as 
made  by  the  first  process,  has  the  taste  of  the  rooty  and  is  deliques- 
cent, so  as  to  require  to  be  kept  in  jars.  One  part  of  powdered 
liquorice  root  to  sixteen  of  the  extract  will  render  it  firm  enough  to 
keep  in  sticks.  Tilden's  extract  of  liquorice  is  made  into  sticks  of  a 
yellowish-brown  color  by  admixture  with  gum  Arabic;  its  taste 
resembles  the  root  more  decidedly  than  that  of  black  liquorice. 

Physical  Pbopertibs. 

The  physical  properties  of  extracts  vary,  according  to  their  composi- 
tion, age,  and  the  circumstances  in  which  they  are  kept. 

The  narcotic  extracts  of  the  first  class,  as  vended  by  the  manufac- 
turers, are  apt  to  be  too  soft  for  convenient  use  in  the  form  of  pills, 
uxkd  are  disposed  to  deliquesce.  This  want  of  a  firm  consistence, 
which  results  from  a  disposition  to  preserve  the  more  volatile  ingre- 
dients from  loss  in  the  final  concentration,  causes  no  inconvenience 
when  the  extract  is  used  with  a  considerable  proportion  of  dry  or 
hard  ingredients.  It  may  be  obviated  by  combining  with  them  pow- 
dered liquorice  root  or  marsh  mallow,  when  the  additional  bulk  is  no 
objection.  The  alcoholic  and  hydro-alcoholic  extracts  are  seldom 
liable  to  this  objection ;  they  harden  on  exposure  to  the  air,  and  when 
old  are  sometimes  inconveniently  dry. 

The  extracts  of  jalap  and  podophyllum  are  apt  to  become  tough 
and  unmanageable,  so  as  to  resist  the  action  of  the  pestle  either  by 
trituration  or  contusion.  Extract  of  jalap  is  ordered,  in  compound 
cathartic  pills,  in  the  form  of  powder,  and  this  is  in  some  respects  its 
best  form  for  use ;  it  is  conveniently  kept  in  bottles,  as  other  powders 
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are,  is  readily  weighed  and  incorporated  with  other  substances,  an^ 
becomes  plastic  by  the  addition  of  moisture.     Few  manufacturer"^ 
push  the  evaporation  so  far  as  to  produce  the  extract  dry  enough  fc^^^ 
powdering ;  but  there  is  no  difficulty  in  accomplishing  it  in  dry  ani 
frosty  weather  where  steam  is  employed,  and  as  a  demand  grows  ui 
for  the  article  it  will  be  more  generally  met  with  in  the  stores^  althougl 
at  a  somewhat  advanced  price  on  the  soft  extract.    Compound  extrac 
of  colocvnth  is  frequently  brittle  enough  to  powder,  and  is  now  directe^^S 
in  the  rharmacopoeia  in  this  form.    The  addition  of  soap  to  its  othei 
ingredients  prevents  the  liability  to  toughness,  besides  increasing 
solubility. 

Extracts  of  rhatany  and  of  logwood  are  always  pulverulent^ 
when  properly  made  are  nearly  soluble  in  water. 

The  kind  of  jars  usually  employed  for  preserving  extracts 
figured  in  the  chapter  on  the  outfit  of  the  physician's  office.    Th< 
with  covers  or  tops  are  most  eligible.    In  furnishing  a  shop  where 
good  many  are  needed,  it  is  well  to  reserve  the  canopy-top  jars  exclu- 
sively for  ointments,  the  fiat  tops  for  extracts,  for  the  sake  of  distinc- 
tion.   Extracts  should  never  be  put  in  gallipots  or  tie-overs,  except 
for  temporary  purposes.    Besides  the  cover,  which  fits  loosely  on  the 
jars,  there  should  be  a  piece  of  bladder,  or  tinfoil,  or  paper  saturated 
with  oil,  wax,  paraffine,  or  soluble  glass,  or  parchment  paper  which 
may  be  made  after  the  common  paper  has  been  marked  with  the 
name  and  quantity  of  the  extract.    {See  Lignin.)    Upon  covered  jars 
these  impervious  coverings  should  be  stretched  over  the  open  top  before 
fitting  on  the  lid. 

In  the  case  of  soft  extracts,  which  have  a  tendency  to  mould,  the 
occasional  addition  of  a  few  drops  of  alcohol  is  found  advantageous; 
wide  mouth  bottles,  either  with  ground  stoppers  or  corks,  are  prefer- 
able to  jars  as  affording  a  more  complete  exclusion  of  the  air,  but  the 
smaller  sized  bottles,  having  too  narrow  mouths  to  admit  a  spatula  of 
ordinary  width,  are  inconvenient. 

The  Uses  of  JExtracts. — This  class  of  preparations  may  be  used  either 
in  the  form  of  pill,  solution,  or  mixture.  They  are  chiefly  prescribed 
in  the  pilular  form,  combined  with  other  substances,  and  to  this  they 
are  peculiarly  adapted.  One  of  the  chief  points  in  making  pills  is  to 
increase  or  modify  the  efiect  in  the  highest  degree,  without  a  oorre- 
sponding  increase  of  bulk.  Hence  the  utility  of  adding  extracts  to 
substances  possessing  no  adhesiveness,  choosing  among  them  Buch  as 
will  most  promote  the  therapeutic  effect,  while  a  plastic  mass  will  be 
the  result.  Thus,  in  tonic  pills,  as  of  subcarbonate  of  iron  or  sulphate 
of  quinia,  extract  of  quassia,  or  of  gentian  would  be  preferable  to  an 
inert  substance  like  conserve  of  rose  or  mucilage. 

In  dilute  aqueous  solutions,  extracts  are  not  generally  preferable 
to  the  corresponding  tinctures  or  fluid  extracts,  but  where  the  doee  of 
the  tincture  would  be  large,  the  physician  oflen  avails  himself  of  the 
extract  in  preference,  as  not  containing  alcoholic  stimulus.  Extracts 
are  generally  combined  in  mixtures  containing  sweet  or  visoid  sub- 
stances more  than  in  soliUions  proper,  although  in  cases  where  the 
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quanti^  of  the  extract  desired  is  large,  and  it  is  soluble  in  water,  it 
may  be  employed  to  impart  viscidity  to  a  mixture,  and  to  suspend 
insoluble  substances  without  the  necessity  of  using  either  gum  or 
sugar. 

in  triturating  an  extract,  particularly  a  hard  one,  with  yiscid 
liauids^  as  syrup  or  mucilage,  or  with  lard  in  making  ointments,  con- 
Biderable  difficulty  is  experienced  in  dissolving  or  dilKising  it  equally 
throughout  the  mixture ;  to  obviate  this,  it  should  be  first  softened 
with  a  few  drops  of  water  if  aq^ueous;  or  alcohol  if  alcoholic,  until  it 
has  about  the  consistence  of  thick  honey  or  treacle,  and  then  incor- 

C>rated  with  the  other  ingredients.     Frequently  it  will  require  a 
ng  and  tedious  trituration  to  accomplish  the  object  thoroughly  and 
effectually. 

The  aid  of  heat  will  greatly  facilitate  the  softening  of  extracts,  espe- 
cially in  making  pill  masses,  which  become  dryer  and  more  firm  when 
rendered  plastic  by  heat  than  when  softened  by  a  moist  excipient. 


CHAPTER   XIII. 

FLUID  EXTRACTS  AND  OLBO-RBSINS. 

The  class  Extracta  fluida  is  found  for  the  first  time  in  the  Pharma- 
copceia  in  the  edition  of  1850.  Most  of  those  at  that  time  made  offici- 
nal had  been  used  and  were  esteemed  standard  remedies  for  several 
years  previously,  though  two  of  them  (oleo-resins)  have  never  attained 
popularity. 

During  the  ten  years  immediately  preceding  the  edition  of  1860, 
the  number  of  this  class  had  greatly  extended,  and  we  have  at  present 
twenty-five  officinal  preparations  under  this  head,  besides  several 
formerly  classed  with  them,  now  named  oleo-resins.  Of  this  number 
fifteen  are  alcoholic  solutions,  and  may  be  appropriately  defined  as 
concentrated  tinctures,  although  some  of  them,  as  fluid  extract  of 
taraxacum, are  preserved  by  a  minimum  of  the  alcoholic  menstruum; 
the  other  ten  are  concentrated  syrups,  some  of  which  are  less  highly 
charged  with  the  saccharine  ingredient  than  would  be  necessary  in  the 
absence  of  alcohol,  a  sufficient  proportion  of  which  is  retained  in  the 
solution  to  prevent  decomposition. 

In  making  fluid  extracts  it  is  often  impracticable  to  dissolve  the 
large  proportion  of  sugar  necessary  to  prevent  fermentation  without 
rendering  the  fluid  extract  too  thicK  to  be  conveniently  poured  from 
a  bottle  or  spoon,  and  yet  the  form  of  syrup  is  especially  adapted  to 
those  which  are  administered  in  pretty  large  doses  or  are  given  chiefly 
to  children.  The  Committee  of  Revision  have  shown  great  judgment 
in  the  framing  of  these  formulas,  and  it  is  to  be  hoped  that  the  officinal 
fluid  extracts  will  supersede  those  made  by  various  manufacturers 
according  to  their  own  arbitrary  standards,  and  the  precise  composition 
of  which  has  not  been  made  public. 
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The  original  idea  of  a  fluid  extract  was  to  make  it  represent  an 
equal  portion  of  the  drug,  every  troyounce  weight  of  the  material 
from  which  prepared  being  converted  into  a  fluidounce  of  the  fluid 
extract.  The  result  of  this,  if  carried  out,  would  be  to  simplify  the 
recollection  of  the  doses  of  fluid  extracts  by  stating  the  dose  in  each 
case  to  be  the  same  as  of  the  drug.  This  rule  was  departed  from, 
even  in  the  Pharmacopoeia  of  1850,  and  the  unofficinal  formulas  pub- 
lished have  in  many  instances  been  quite  independent  of  any  nnirorm 
rule  of  strength. 

Among  the  fluid  extracts  made  oflicinal  in  1860,  there  are  only  two 
which  form  exceptions  to  this  rule,  the  fluid  extracts  of  cinchona  and 
of  wild  cherry ;  in  both  these  instances,  good  reasons  existed  for  re- 
ducing the  strength  from  the  usual  standard. 

Alcohol,  from  its  eminently  useful  qualities  as  a  solvent  for  active 
vegetable  principles,  and  from  its  perfect  adaptability  to  their  extiao- 
tion  by  the  process  of  percolation,  and  the  low  temperature  at  which 
it  evaporates,  is  invariably  selected  as  the  menstruum  used  in  the 
process  of  extraction  ;  in  the  case  of  conium,  ergot,  and  ipecacuanha, 
the  two  first  of  which  contain  volatile  organic  alkalis,  wnile  the  last 
named  owes  its  activity  to  a  vegetable  alkali  not  readily  separable 
from  associated  inert  principles,  acetic  acid  is  added  to  bring  the 
natural  bases  to  the  condition  of  soluble  and  more  permanent  acetates. 

In  the  last  edition  of  this  work  a  variety  of  formulas  were  intro- 
duced for  fluid  extracts  of  the  same  drug ;  in  the  absence  of  an  au- 
thoritative standard  it  was  necessary  to  allow  to  the  physician  and 
pharmaceutist  a  choice  among  all  those  published ;  the  extension  of 
the  officinal  series  to  embrace  a  large  proportion  of  these,  has  rendered 
it  quite  unnecessary  to  go  beyond  the  Pharmacopoeia,  except  in  those 
instances  in  which  the  Committee  of  Bevision  have  deemed  it  unneces- 
sary to  give  a  formula. 

SYLLABUS  OF  OFFICINAL  FLUID  EXTRACTS. 
FiBST  Qroup. — Concentrated  tinotares  with  dilated  aloohoL 


Offlolnal  Name. 

Adult  DoM. 

Medloftl  Proptxttfls. 

Bztraotnm  oonii  flnidntn 

rtiv 

Alterative,  narootlo. 

hyosojami  flaidnm 

do. 

Narcotio,  laxative. 

oolohioi  rad.    ** 

"l^K 

Sedative,  dinretio,  &o. 

"       sem.    " 

ntx 

do. 

serpentaria      " 

f^BB 

Stimulant,  tonio. 

gentians          " 

f3J 

Bitter,  tonio. 

taraxaoi           '* 

^5J 

Cholagogae,  dinretio,  fto. 

ipecaou&nbs    " 

n\,v  to  XX 

Diaphoretic,  emetic. 

M 

orgot»              " 

n\,v  to  X 

Parturient,  excito-motor,  stlm. 

REMARKS  ON  GROUP  FIRST. 


Several  modified  processes  are  directed  in  the  Pharmacopoeia  for 
making  the  fluid  extracts  of  this  group;  percolation  is  directed  in 
each  case.  Of  those  containing  diluted  alcohol  fluid  extracts  of  conium^ 
gentian,  taraxacum,  serpentariay' and  ergot  are  made  by  treating  the 
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powdered  drug  in  the  first  instance  with  that  menstruum.  In  each 
oase  the  first  portion  of  the  percolate  is  to  be  set  aside,  and  an  addi- 
tional portion  being  collected  and  evaporated,  the  two  are  to  be 
mixed  so  as  to  bring  the  fluid  extract  to  exactly  the  required  measure. 
This  process  is  so  adjusted  that  in  the  case  of  gentian,  and  taraxacum, 
and  ergot,  the  doses  of  which  are  comparatively  large,  the  proportion 
of  alcohol  in  the  resulting  preparation  is  much  below  that  of  the 
menstruum  employed.  In  the  formulas  for  fluid  extract  of  caniumf  and 
of  ergot  which  direct  acetic  acid,  as  before  explained,  this  ingredient 
is  in  part  dissipated  by  evaporation,  but  a  trace  of  it  remains  in  the 
resultmg  preparation.  In  the  fluid  extracts  of  hyoscyamus  and  of 
oolchicum  root  and  seeds  two  parts  of  alcohol  are  added  to  one  of 
water  as  a  more  appropriate  menstruum  for  the  percolation,  and  this 
being  set  aside  when  three-fourths  of  the  required  quantity  has  passed, 
the  arugs  are  further  exhausted  with  the  same  menstruum  which  is 
evaporated,  the  alcohol  being  dissipated,  so  that  on  the  evaporated 
liquid  bein^  added  to  the  first  portion,  the  quantity  is  brought  to  the 
required  pomt  and  the  alcoholic  strength  of  the  preparation  is  reduced 
to  that  of  diluted  alcohol.  Fluid  extrdct  of  ipecactuinha  is  an  exception 
to  this  group  in  the  employment  of  strong  alcohol  to  extract  the  active 

}>rinciples.  To  firee  it  from  the  inert  resin  is  the  next  object  in  view ; 
or  this  purpose  the  tincture  is  to  be  evaporated  to  a  syrupy  liquid  to 
which  acetic  acid  and  water  is  added ;  this  separates  the  resin  and 
holds  the  active  principles  in  solution;  after  filtration  and  the  boiling 
away  of  the  excess  of  acid,  alcohol  is  added  to  bring  it  to  the  required 
dilution. 

Extracta  Fluida  U.  S. 

2o  Qboup. — Conoentnted  tinotnrea  with  strong  alcohol. 


Oflcinal  Name.  {      AdnU  Dam.  McKlieal  PropertiM. 


Extract,  oimicifogs  flaidam 
"        valerians        " 
"        reratri  rlride  " 
•*        singibens        " 
"        lapuUna         ** 


r\Tv  to  XX 
n\.xxx 
n\^v  to  X 

Tl\^X  to  XV 

n\,v  to  X 


Tonic,  nervoos  sedative. 
Tonic,  antispasmodic. 
Arterial  sedative. 
Aromatic,  canninativa. 
Antaphrodisiao. 


REMARKS  OF  THE  SECOND  GROUP. 

The  preparation  of  these  fluid  extracts  is  easy  from  the  great  facility 
of  manipulating  with  strong  alcohol  as  a  menstruum. 

Fluid  extract  of  cimicifuga  is  made  from  the  finely  powdered  root 
by  percolating  it  in  the  first  instance  with  stronger  alco?Ml{sp,  gr.  .817); 
this  percolate  is  directed  to  be  evaporated  spontaneously  to  three- 
fourths  the  required  amount  of  fluid  extracts;  diluted  alcohol  is  now 
passed  through  the  powder  till  it  is  exhausted ;  it  is  now  to  be  evapo- 
rated to  one-fourth  the  required  quantity;  this  mixed  with  the  first 
portion  constitutes  a  highly  concentrated  preparation  of  intermediate 
alcoholic  strength  between  that  of  officinal  alcohol  and  diluted  alcohol. 

Fluid  extract  of  valerian  was  formerly  prepared  by  the  use  of  ether, 
which  was  allowed  to  evaporate  spontaneously/  and  then  added  to  a 
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tincture ;  the  present  process  is  greatly  preferable,  containing  a  much 
larger  proportion  of  the  drug,  and  more  eligibly  extracted ;  the  firsU 

f)ercolate  is  here  reserved  without  evaporation  to  be  mixed  with  tho 
ast  portion  of  the  percolate,  concentrated  by  evaporation  at  a  tempe- 
rature not  exceeding  120°. 

Fluid  extracts  of  green  veraUrum^  ginger,  and  lupuUne  resemble  th^ 
last  named  in  their  mode  of  preparation,  differing  among  themselv< 
in  the  proportion  of  the  percolate  reserved  without  evaporation, 
the  limit  of  temperature  at  which  the  last  portion  is  to  be  evaporated^.. 
which  in  this  and  the  preceding  class  is  150^  F.    The  two  last  named^ 
fluid  extracts  are  particularly  objectionable  from  the  large 
deposit^  separating  on  addition  to  water,  an  objection,  as  befoire 
applying  generally  to  this  class. 


3d  O^oup. — Gonoentrated  ajraps. 

OfflduAl  Name. 

Adult  DoM. 

Medical  Properties. 

Bztraot. 

cinchona  flaidom 

fSsB 

Tonic,  antiperiodio  f  Sy. 

M 

dnlcamane     ** 

^a 

Alterativo,  sedatiTe. 

II 

UTS  onl        " 

do. 

Tonic,  dioretic. 

« 

8arsaparill»   ** 

do. 

Alterative,  diaphorei. 

U 

**       comp.  flaidom 

do. 

do. 

II 

rhei  floidam 

do. 

Cathartic,  tonic. 

u 

senna    <* 

^.?B« 

do.      aromatic 

II 

spigelis  flnidnm 

5J 

Anthelmintic. 

l< 

**     et  aenns  floidam 

do. 

do.           eathartio. 

M 

proni  Virginians   ** 

do. 

Sedative,  expect.,  tonic* 

Extracta  Fluida  XJ.  S. 

REMARKS  ON  THE  THIRD  GROUP. 

The  general  formula  for  the  fluid  extracts  may  be  thus  stated: 
Make  a  tincture  of  the  drug  by  percolation  with  diluted  alcohol, 
evaporate  this  to  nearly  one-half,  then  add  the  sugar,  and  continue 
the  evaporation  till  one  fluidounce  represents  every  troyounce  of  the 
drug  employed. 

A  careful  examination  of  the  working  formulas  appended  will 
exhibit  unimportant  differences  in  the  details  of  the  several  processes; 
while  in  some  instances  care  is  taken  to  separate  the  first  portion  of 
the  percolate  for  addition  to  the  syrup  where  formed,  in  other  cases 
the  evaporation  of  the  whole  liquid  is  directed ;  the  quantity  of  sugar 
is  also  varied,  for  reasons  founded  on  the  peculiarities  of  the  several 
liquids.  The  officinal  directions  to  evaporate  the  liquid  after  the 
addition  of  the  sugar  to  just  the  requirea  quantity,  seems  to  render 
the  manipulation  less  easy  than  the  method  formerly  adopt^  of 
bringing  the  liquid  to  a  fixed  quantity  before  cumbering  it  with  the 
sugar,  the  increased  bulk  given  it  by  any  given  quantity  of  sugar 
being  well  ascertained,  as  explained  in  the  chapter  on  syrups;  the 
merit  of  the  new  method  is  doubtless  found  in  the  known  agency  ot 
sugar  in  preventing  the  oxidation  of  vegetable  principles  during 
evaporation ;  against  this,  however,  we  may  place  the  increased  tem- 
perature required  for  the  evaporation  of  saccharine  liquids^  and  the 
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oum  seed  with  six  fluidounces  of  the  mixture,  press  it  firmly  in  a 
conical  percolator,  and  pour  the  mixture  upon  it  until  twelve  fluid- 
ounces  of  tincture  have  passed.  Set  this  aside  and  continue  the  per- 
colation until  two  pints  more  of  tincture  have  been  obtained.  Evapo- 
rate this  to  four  fluidounces,  mix  it  with  the  reserved  tincture  and 
filter  through  paper. 

Bxtractum  Oonii  Fluidum.    {Fluid  Extract  of  Hemlock)  U.  S.  P. 

Take  of  Hemlock,  recently  dried  and  in  fine  powder,  sixteen  troy- 
ounces. 
Acetic  acid  half  a  fluidounce. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  acid  with  three  pints  of  diluted  alcohol,  moisten  the  powder 
with  half  a  pint  of  the  mixture,  pack  it  in  a  conical  percolator,  and 
gradually  pour  the  mixture  upon  it  until  twelve  fiuidounces  of  tincture 
have  passed.    Set  this  aside,  and  continue  the  percolation,  first  with 
the  remainder  of  the  mixture,  and  afterwards  with  diluted  alcohol, 
until  three  pints  more  of  tincture  have  been  obtained.    Evaporate 
this  by  means  of  a  water  bath,  at  a  temperature  not  exceeding  150^, 
to  four  fiuidounces,  mix  it  with  the  reserved  tincture  and  filter  through 
paper. 

Extro/cium  Dulcamarm  Fluidum  U.  S.  P. 

Take  of  Bittersweet,  in  moderately  fine  powder,  sixteen  troyounces. 

Sugar,  in  coarse  powder,  ten  troyounces. 

Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  bittersweet  with  half  a  pint  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  pour  upon  it  diluted  alcohol  until  three 

Eints  of  tincture  have  passed.     Evaporate  this  by  means  of  a  water 
ath  to  a  pint,  add  the  sugar,  evaporate  again  to  a  pint,  and  strain  the 
liquid  while  hot. 

Extractum  Ergotm  Fluidum  U.  S.  P. 

Take  of  Ergot,  in  fine  powder,  sixteen  troyounces. 
Acetic  acid  half  a  fluidounce. 
Diluted  alcohol  a  sufficient  quantity. 

Mix  the  acid  with  three  pints  of  diluted  alcohol,  and,  having  moist- 
ened the  ergot  with  four  fiuidounces  of  the  mixture,  introduce  it  into 
a  conical  glass  percolator,  pressing  moderately,  and  gradually  pour 
the  mixture  upon  it  until  twelve  fiuidounces  of  tincture  have  passed. 
Set  this  aside,  and  continue  the  percolation,  first  with  the  remainder 
of  the  mixture,  and  afterwards  with  diluted  alcohol,  until  three  pints 
more  of  tincture  have  been  obtained.  Evaporate  this,  by  means  of  a 
water  bath,  at  a  temperature  not  exceeding  150®,  to  four  fiuidounces, 
mix  it  with  the  reserved  tincture,  and  filter  through  paper. 

Extrcu:tum  Geniianee  Fluidum  U.  S.  P. 

Take  of  Gentian,  in  moderately  fine  powder,  sixteen  troyounces. 

Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  gentian  with  six  fiuidounces  of  diluted  alcohol,  intro- 
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the  reserved  tincture.     Allow  the  mixture  to  stand  for  twenty-four 
hours,  and  filter  through  paper. 

Extractum  Cimicifugse  Fluidum  TJ.  S.  P. 

Take  of  Cimicifuga,  in  fine  powder,  sixteen  troyounces. 
Stronger  alcohol  a  pint  and  a  half. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  cimicifuga  with  four  fluidounces  of  the  stronger  alco- 
hol, introduce  it  into  a  conical  percolator,  pour  upon  it  the  remainder 
of  the  stronger  alcohol,  and  when  the  whole  of  this  has  entered  the 
powder,  gradually  add  diluted  alcohol  until  a  pint  and  a  half  of  tinc- 
ture have  passed.  Set  this  aside  in  a  shallow  vessel,  in  a  warm  plaoe^ 
until  reduced  by  spontaneous  evaporation  to  twelve  fluidounces.  Con- 
tinue the  percolation  with  diluted  alcohol,  until  two  pints  more  of . 
tincture  have  been  obtained.  Evaporate  this  by  means  of  a  water 
bath,  at  a  temperature  not  exceeding  150^,  to  four  fluidounces ;  then 
add  the  tincture  first  obtained  very  gradually  so  as  to  avoid  precipita- 
tion, allow  the  mixture  to  stand  for  twenty-four  hours,  and  niter 
through  paper. 

Extrcictum  Cinchonise  Fluidum  U.  S.  P. 

Take  of  Yellow  cinchona,  in  moderately  fine  powder,  sixteen  troy- 
ounces. 
Sugar,  in  coarse  powder,  twenty  troyounces. 
Diluted  alcohol  a  suflScient  quantity. 
Moisten  the  cinchona  with  ten  fluidounces  of  diluted  alcohol,  allow 
it  to  stand  for  half  an  hour,  pack  it  firmly  in  a  cylindrical  percolator, 
and  gradually  pour  upon  it  diluted  alcohol  until  four  pints  of  tincture 
have  been  obtained.    Evaporate  this,  by  means  of  a  water  bath,  to 
two  pints ;  then  add  the  sugar,  evaporate  again  to  two  pints,  and  strain 
the  liquid  while  hot. 

Extractum  Cohhici  Radicis  Fluidum  TJ.  S.  P. 

Take  of  Colchicum  root,  in  fine  powder,  sixteen  troyounces. 
Alcohol, 
Water,  each,  a  suflBcient  quantity. 

Mix  two  measures  of  alcohol  with  one  of  water,  moisten  the  oolchi* 
cum  root  with  six  fluidounces  of  the  mixture,  press  it  moderately  in 
a  conical  percolator,  and  gradually  pour  the  mixture  upon  it  until 
twelve  fluidounces  of  tincture  have  passed.  Set  this  aside  and  con- 
tinue the  percolation  until  two  pints  more  of  tincture  have  been  ob- 
tained. Evaporate  this  to  four  fluidounces,  mix  it  with  the  reserved 
tincture,  and  filter  through  paper. 

Extractum  Cohhici  Seminis  Fluidum  TJ.  S.  P. 

Take  of  Colchicum  seed,  in  moderately  fine  powder,  sixteen  troy- 
ounces. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 
Mix  two  measures  of  alcohol  with  one  of  water,  moisten  the  colchi- 
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eam  seed  with  six  fluidounces  of  the  mixture,  press  it  firmly  in  a 
conical  percolator,  and  pour  the  mixture  upon  it  until  twelve  fluid- 
ounces  of  tincture  have  passed.  Set  this  aside  and  continue  the  per- 
eolation  until  two  pints  more  of  tincture  have  been  obtained.  Evapo- 
rate this  to  four  fluidounces,  mix  it  with  the  reserved  tincture  and 
filter  through  paper. 

Extractum  Oonii  Fluidum,    {Fluid  Extract  of  Hemlock)  U.  S.  P. 

Take  of  Hemlock,  recently  dried  and  in  fine  powder,  sixteen  troy- 
ounces. 
Acetic  acid  half  a  fluidounce. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  acid  with  three  pints  of  diluted  alconol,  moisten  the  powder 
with  half  a  pint  of  the  mixture,  pack  it  in  a  conical  percolator,  and 
gradually  pour  the  mixture  upon  it  until  twelve  fluidounces  of  tincture 
nave  passed.    Set  this  aside,  and  continue  the  percolation,  first  with 
the  remainder  of  the  mixture,  and  afterwards  with  diluted  alcohol, 
until  three  pints  more  of  tincture  have  been  obtained.    Evaporate 
this  by  means  of  a  water  bath,  at  a  temperature  not  exceeding  150**, 
to  four  fluidounces,  mix  it  with  the  reserved  tincture  and  filter  through 
paper. 

EaUractum  Dukamarse  Fluidum  U.  S.  P. 

Take  of  Bittersweet,  in  moderately  fine  powder,  sixteen  troyounces. 
Sugar,  in  coarse  powder,  ten  troyounces. 
Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  bittersweet  with  half  a  pint  of  diluted  alcohol,  pack  it 
in  a  conical  percolator,  and  pour  upon  it  diluted  alcohol  until  three 
pints  of  tincture  have  passed.    Evaporate  this  by  means  of  a  water 
oath  to  a  pint,  add  the  sugar,  evaporate  again  to  a  pint,  and  strain  the 
liquid  while  hot. 

Extractum  Ergotse  Fluidum  U.  S.  P. 

Take  of  Ergot,  in  fine  powder,  sixteen  troyounces. 
Acetic  acid  half  a  fluidounce. 
Diluted  alcohol  a  sufficient  quantity. 

Mix  the  acid  with  three  pints  of  diluted  alcohol,  and,  having  moist- 
ened the  ergot  with  four  fluidounces  of  the  mixture,  introduce  it  into 
a  conical  glass  percolator,  pressing  moderately,  and  gradually  pour 
the  mixture  upon  it  until  twelve  fluidounces  of  tincture  have  passed. 
Set  this  aside,  and  continue  the  percolation,  first  with  the  remainder 
of  the  mixture,  and  afterwards  with  diluted  alcohol,  until  three  pints 
more  of  tincture  have  been  obtained.  Evaporate  this,  by  means  of  a 
water  bath,  at  a  temperature  not  exceeding  150°,  to  four  fluidounces, 
mix  it  with  the  reserved  tincture,  and  filter  through  paper. 

Extractum  Oentianse  Fluidum  U.  S.  P. 

Take  of  Gentian,  in  moderately  fine  powder,  sixteen  troyounces. 

Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  gentian  with  six  fluidounces  of  diluted  alcohol,  intro- 
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dace  it  into  a  conical  percolator,  pressing  moderately,  and  pour  npoB 
it  diluted  alcohol  until  twelve  fluidounces  of  tincture  have  pa88e3> 
Set  this  aside,  and  continue  the  percolation  until  two  pints  more  O^ 
tincture  have  been  obtained.    Evaporate  this,  by  means  of  a  wat^^ 
bath,  to  four  fluidounces,  mix  it  witn  the  reserved  tincture,  and  &h^^ 
through  paper. 

JExtractum  Syoscyami  Fluidum  XJ.  S.  P. 

Take  of  Henbane  leaf,  in  fine  powder,  sixteen  trojounces. 
Alcohol, 
Water,  each,  a  sufficient  quantity. 

Mix  two  measures  of  alcohol  with  one  of  water,  moisten  the  pow 
der  with  six  fluidounces  of  the  mixture,  pack  it  firmly  in  a  conicaT 
percolator,  and  gradually  pour  the  mixture  upon  it  until  twelve  fluid- 
ounces  of  tincture  have  passed.    Set  this  asiae,  and  continue  the  per- 
colation with  the  same  mixture  until  two  pints  and  a  half  more 
tincture  have  been  obtained.    Evaporate  this,  by  means  of  a 
bath,  at  a  temperature  not  exceeding  150^,  to  four  fliddounce^ 
it  with  the  reserved  tincture,  and  filter  through  paper. 

Extractum  Ipecacuanhea  Fluidum  U.  S.  P. 

Take  of  Ipecacuanha,  in  fine  powder,  sixteen  troyoimces. 

Acetic  acid  a  fluidounce. 

Alcohol, 

Water,  each,  a  sufficient  quantity. 
Moisten  the  ipecacuanha  with  six  fluidounces  of  alcohol,  introduce 
it  into  a  conical  percolator,  press  it  firmly,  and  pour  alcohol  upon  it 
until  three  pints  of  tincture  have  slowly  passed,  or  until  the  ipecacu- 
anha is  exhausted.  Distil  off  the  alcohol  from  the  tincture,  by  means 
of  a  water  bath,  until  a  syrupy  liquid  is  left.  Mix  this  with  the  acetic 
acid  and  ten  fluidounces  of  wtiter,  boil  the  mixture  gently  until  it  is 
reduced  to  half  a  pint,  and  the  resinous  matter  has  separated.  Filter 
the  liquid  when  cold,  and  add  sufficient  water,  through  the  filter,  to 
make  the  filtered  liquid  measure  half  a  pint.  Lastly,  mix  this  with 
half  a  pint  of  alcohoL 

Extractum  Lupulinas  Fluidum  U.S. P. 

Take  of  Lupulin  sixteen  troyounces. 

Stronger  alcohol  a  sufficient  quantity. 

Introduce  the  lupulin  into  a  percolator,  press  it  firmly,  and,  having 
covered  it  with  a  piece  of  muslin,  pour  upon  it  stronger  alcohol  very 
gradually  until  twelve  fluidounces  of  tincture  have  passed.  Set  tfiis 
anide  in  a  close  vessel,  and  continue  the  percolation  until  twenty  fluid- 
ourKMJS  more  of  tincture  have  been  obtained.  Evaporate  thia^  by 
swiHTiH  of  a  water  bath,  at  a  temperature  not  exceeding  150^,  to  four 
fluidoiiuces,  and  mix  it  with  the  reserved  tincture. 
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JExtradum  Pruni  Virginianm  Fhiidum  XT.  S.  P. 

Take  of  Wild-oherry  bark,  in  fine  powder,  sixteen  troyonnces. 
Sweet  almond  two  trojounces. 
Sugar,  in  ooarse  powder,  twenty-fonr  troyonnoes. 
Alcohol, 
Water,  each,  a  suflBicient  quantity. 

Introduce  the  bark,  previously  mixed  with  four  fluidounces  of  alco* 
hoi,  into  a  cylindrical  percolator,  press  it  firmly,  and  gradually  pour 
alcohol  upon  it  until  three  pints  of  tincture  have  slowly  passed. 
From  this  distil  off  two  pints  and  a  half  of  alcohol,  and,  having  mixed 
the  residue  with  a  pint  of  water,  evaporate,  by  means  of  a  water  bath, 
to  half  a  pint 

Beat  the  almond  into  a  paste,  and  rub  this  with  successive  portions 
of  water  until,  after  strainmg  through  a  coarse  sieve  or  cloth,  nearly 
all  the  substance  of  the  almond  has  been  converted  into  an  emulsion, 
and  twelve  fiuidounces  of  liquid  have  been  obtained.  Mix  this  with 
the  liquid  first  obtained,  in  a  suitable  bottle,  and  having  closely  stopped 
it^  agitate  occasionally  during  twenty-four  hours.  Then  express  quickly 
and  strongly  through  a  cloth ;  and,  if  the  expressed  liquid  measure 
less  than  eighteen  fiuidounces,  add  water  to  the  residue,  and  again 
express  until  that  quantity  is  obtained.  Filter  the  expressed  liquid 
through  cotton  fiannel,  in  a  covered  funnel,  into  a  bottle  containing 
the  sugar.  Shake  the  bottle  occasionally  during  the  process  until  the 
sugar  IS  dissolved,  and  continue  the  filtration  until  the  syrupy  liquid 
measures  two  pints.    Lastly,  mix  the  whole  thoroughly  together. 

Eciractum  Bh^  Fluidvm  U.  S.  P. 

Take  of  Rhubarb,  in  moderately  fine  powder,  sixteen  troyounces. 
Sugar,  in  coarse  powder,  eight  troyounces. 
Alcohol  a  pint. 

Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  rhubarb  with  four  fiuidounces  of  the  alcohol,  introduce 
it  into  a  conical  percolator,  press  it  gently,  and  pour  upon  it  the  re- 
mainder of  the  alcohol.  When  the  liquid  has  disappeared  from  the 
surface,  gradually  pour  on  diluted  alcohol  until  a  pint  of  tincture  has 
passed.  Set  this  aside  in  a  warm  place  until  reduced  by  spontaneous 
evaporation  to  six  fiuidounces,  and  continue  the  percolation  until  two 

Eints  more  of  tincture  have  been  obtained.  Evaporate  this  by  a  gentle 
eat  to  six  fiuidounces ;  then  add  the  sugar,  and  when  this  is  dissolved, 
the  reserved  tincture,  and  continue  the  heat  until  the  whole  is  reduced 
to  the  measure  of  a  pint.  # 

To  impart  to  the  above  the  flavor  of  this  fluid  extract,  as  officinal 
in  the  Pharmacopoeia  of  1850,  add  to  the  quantity  as  above,  tincturfi 
of  ginger^  a  fluidounce,  holding  in  solution  oil  of  fennel  and  oil  of  anise, 
each  eight  minims. 
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physical  and  medical  properties  with  the  oflEiciiial.    The  usual  dose  is 
a  teaspoonfal.' 

Extractum  Uvse  Ursi  Fluidum  U.  S.  P. 

Take  of  Uva  ursi,  in  moderately  fine  powder,  sixteen  troyoimoeB. 
Sugar,  in  coarse  powder,  eight  troyounoes. 
Diluted  alcohol  a  sufficient  quantity. 

Moisten  the  liva  ursi  with  six  fiuidounces  of  diluted  alcohol,  intro- 
duce into  it  a  conical  glass  percolator,  press  it  firmly,  and  graduallY 
pour  upon  it  diluted  alcohol  until  half  a  pint  of  tincture  has  passed. 
Set  this  aside,  and  continue  the  percolation  until  two  pints  and  a  half 
more  of  tincture  have  been  obtained.  Evaporate  this,  by  means  of  a 
water  bath,  to  four  fiuidounces,  and,  haying  dissolved  the  sugar  in  it 
while  hot  mix  it  with  the  reserved  tincture,  and  strain.  Lastly,  era* 
porate  the  whole  by  a  gentle  heat  until  it  is  reduced  to  a  pint. 

Extractum  Vahrianse  Fluidum  U.  S.  P. 

Take  of  Valerian,  in  fine  powder,  sixteen  troyounoes. 
Alcohol  a  sufficient  quantity. 

Moisten  the  valerian  with  six  fiuidounces  of  alcohol,  introduce  it 
into  a  conical  percolator,  press  it  firmly,  and  gradually  pour  alcohol 
upon  it  until  twelve  fiuidounces  of  tincture  have  passed.  Set  this 
aside,  and  continue  the  percolation  until  two  pints  more  of  tinoture 
have  been  obtained.  Evaporate  this  to  four  fiuidounces,  at  a  tempera- 
ture not  exceeding  120^,  mix  it  with  the  reserved  tincture  and  filter 
through  paper. 

Exinxctum  Veratri  Yiridis  Fluidum  U.  S.  P. 

Take  of  American  hellebore,  in  fine  powder,  sixteen  troyounoes. 
Alcohol  a  sufficient  quantity. 

Moisten  the  hellebore  with  six  fiuidounces  of  alcohol,  introduce  it 
into  a  cylindrical  percolator,  press  it  firmly,  and  gradually  pour  alco- 
hol upon  it  until  half  a  pint  of  tincture  has  passed.  Set  this  aside, 
and  continue  the  percolation  until  two  pints  and  a  half  more  of  tinc- 
ture have  been  obtained.  Evaporate  this,  by  means  of  a  water  bath, 
at  a  temperature  not  exceeding  150^,  to  half  a  pint^  mix  it  with  the 
reserved  tincture,  and  filter  through  paper. 

Extrcustum  ZingiberU  Fluidum  U.  S.  P. 

Take  of  Ginger,  in  fine  powder,  sixteen  troyounces. 
Alcohol  a  sufficient  quantity. 

Moisten  the  ginger  with  four  fiuidounces  of  alcohol,  introduce  it 
into  a  cylindrical  percolator,  press  it  firmly,  and  gradually  pour  alco- 
hol upon  it  until  twelve  fiuidounces  of  tincture  have  passed.  Set  this 
aside,  and  continue  the  percolation  until  twenty  fiuidounces  more  of 
tincture  have  been  obtained.  Evaporate  this  to  four  fiuidounces^  mix 
it  with  the  reserved  tincture,  and  filter  through  paper. 

1  See  Saccns.  Tarazaoi  PAratns. 
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Umtofficinal  "Fluid  Extbacts. 

Parri$V$  Compound  Fluid  Extract  of  Buchu. 

Take  of  Bacha,  in  ooarse  powder  .        •    Twelve  troyounces. 

Alcohol Three  pints.  ^ 

Water Six  pints,  or  suflEicient 

Treat  the  leaves  by  maceration  and  displacement,  first  with  a  portion 
of  the  alcohol,  and  then  with  the  remainder  mixed  with  the  water ; 
evaporate  the  resulting  liquid  by  a  gentle  heat  to  three  pints,  and  to 
this  add 

Sugar Two  and  a-half  pounds. 

Continue  the  heat  till  it  is  dissolved,  and,  after  removing  from  the 
file,  add— 

Oil  of  cubeb% 

Oil  of  juniper,  of  each       .        .    One  fluidrachm. 
Spirit  of  mtric  ether  .        .        .    Twelve  fluidounoes. 
previously  mixed ;  stir  the  whole  together. 

It  will  be  perceived  that  this  preparation  difiers  from  the  officinal 
fluid  extract,  in  containing  sugar  sufficient  to  impart  sweetness  to  the 
taste ;  and  the  oils  of  cubebs  and  juniper,  and  the  spirit  of  nitric  ether, 
which  are  not  only  useful  as  therapeutic  agents  m  the  majority  of 
cases  in  which  cubebs  would  be  used,  but  act  as  antiseptics,  and  would 
render  the  preparation  permanent  without  the  presence  of  idcohol  or 
sugar.  ' 

It  has  been  found  useful,  being  well  adapted  by  its  composition,  to 
chronic  maladies  of  the  urino-trenital  organs,  appearinir  to  act  topically 
in  its  passage  through  them.  8~»,  PF-»    8 

Fluid  Extract  of  Hydrangea.    (Dr.  S.  W.  Butler.) 

Take  of  Boot  of  hydrangea  arborescens  .    Sixteen  troyounces. 

Water Six  pints,  or  sufficient 

Boil  the  root  in  successive  portions  of  water,  mix  them,  and  evapo- 
rate to  half  a  pint ;  mix  this  with 

Honey Two  pints. 

Evaporate  to  two  pints.  In  the  summer  season  push  the  evaporation 
somewhat  farther,  and  add  brandy,  half  a  pint 

The  dose  is  a  teaspoonful  twice  or  three  times  a  day. 

I  have  prepared  fluid  extract  of  hydrangea  for  some  years,  during 
which  time  I  have  dispensed  it,  under  the  direction  of  several  practi- 
tioners, to  numerous  patients  (in  irritable  conditions  of  the  urethra) 
with  satisfactory  results,  its  value  as  a  remedy  in  gravel  and  stone  is 
well  established. 

The  plant  is  abundant  in  many  localities ;  I  have  gathered  it  on  the 
west  banks  of  the  Schuylkill,  six  to  eight  miles  above  Philadelphia. 
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Fluid  Extract  of  Rhubarb  and  Senna.    (Pro£  Procter,) 


Take  of  Senna,  in  coarse  powder 


Twelve  trojoimces. 


Four  trojounces. 
Half  a  trojbonoe. 
Eight  trojounces. 
A  fluidounce. 
Eight  minims. 
Sixteen  minims. 


Bhubarb    do.        do. 

Bicarbonate  of  potassa 

Sugar 

Tincture  of  ginger    . 

Oil  of  cloves     . 
"     aniseed    . 

Water  and  alcohol,  of  each  .  A  sufficient  quantitj. 
Mix  the  senna  and  rhubarb  by  grinding  them  together,  poor  apon 
them  two  pints  of  diluted  alcohol,  macerate  twenty-four  noura^  and 
introduce  tne  mixture  into  a  percolator,  furnished  below  with  a  stop- 
cock or  cork,  to  regulate  the  flow.  A  mixture  of  one  part  of  alcdbd 
and  three  of  water,  should  now  be  poured  on  above,  so  as  to  keep  a 
constant,  but  slow  displacement  of  tne  absorbed  menstruum,  until  one 
gallon  of  tincture  has  passed.  Evaporate  this  in  a  water  bath  to 
eleven  fluidounces;  dissolve  in  it  the  suga/  and  bicarbonate  of 
potassa^  and  after  straining,  add  the  tincture  of  ginger,  holding  the 
oils  in  solution,  and  mix ;  when  done,  the  whole  should  measure  a 
pint.  The  object  in  adding  the  alkaline  carbonate  in  this  fluid  ex- 
tract, is  to  prevent  the  griping  which  is  apt  to  result  from  the  use  of 
the  senna.  The  aroma:tics  contribute  to  the  same  end.  Doss,  fjj  to 
fjss. 

Bxtractum  Jalapce  Fluidum,    (Prof.  Procter.) 

Take  Jalap  of  good  quality    .        .        .    Sixteen  troyounces. 
Sugar     .        .        .        ...        .    Eight  troyounces. 

Carbonate  of  potassa      .        .        .    Hjuf  a  troyounce. 

Alcohol, 

Water,  of  each,       ....    A  sufficient  quantity. 

Eeduce  the  jalap  to  coarse  powder,  pour  on  it  one  pint  of  a  mixture 
of  two  parts  alcohol  and  one  water,  and  allow  it  to  stand  twenty-four 
hours.  Then  introduce  it  into  a  percolator,  and  pour  ordinary  diluted 
alcohol  slowly  on  until  half  a  gallon  of  liquid  has  passed.  Evaporate 
this  in  a  water  bath,  or  still,  till  reduced  to  one-half,  then  add  the 
su^ar  and  carbonate  of  potassa,  and  evaporate  till  reduced  to  twelve 
fluidounces.  Put  the  liquid  thus  obtained,  while  yet  warm,  in  a  pint 
bottle,  and  add  four  fluidounces  of  alcohol,  and  mix  by  agitation. 

The  alkali  forms  a  resinous  soap  with  the  jalap  resin,  greatly 
increasing  its  solubility  in  water,  and  at  the  same  tmie  renders  the 
preparation  less  griping. 

The  object  of  the  sugar  is  also  to  aid  in  the  retention  of  the  resi- 
nous matter  in  a  fluid  condition,  as  well  as  to  mask  the  taste  of  the 
jalap.  The  dose  will  vary  from  fifteen  minims  to  a  fluidrachm  accord- 
ing to  the  efiect  desired.  By  means  of  this  preparation,  the  physician 
may  prescribe  jalap  in  mixtures  with  great  lacility,  and  avoid  the 
large  proportion  of  alcohol  unavoidable  when  he  resorts  to  the  officinal 
tincture. 
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Succtu  Taraxad  Paratus.  {Preserved  Taraxacum  Juice)  (Prof.  Procter.) 

Take  of  Fresh  dandelion  root  .  Twenty  pounds  (avoirdupois). 
Alcohol  (885°)  .        .    Four  pints. 

Slice  the  roots  transversely,  in  short  sections,  and  by  means  of  a 
mill  or  mortar  and  pestle,  reauce  them  to  a  pulpy  mass ;  then  add  the 
alcohol,  and  mix  them  thoroughly.  .  The  mixture  thus  far  prepared 
at  the  season  when  the  root  is  proper  for  collection,  may  be  set  aside 
in  suitable  vessels  (stoneware  jars  are  appropriate),  and  extracted  as 
the  preparation  is  needed  through  the  other  seasons.  After  having 
fltooa  a  week,  or  until  a  convenient  time,  the  pulpy  mass  is  subjected 
to  powerful  pressure,  until  as  much  as  possible  of  the  fluid  is  removed. 
This  is  then  filtered  and  bottled  for  use.  It  is  necessary  that  sufficient 
time  should  elapse  after  the  pulp  is  set  aside  for  the  alcohol  to  pene- 
trate the  fibrous  particles  and  commingle  with  the  natural  juices,  as 
well  as  for  the  woody  structure  of  the  root  to  lose  its  elasticity,  that 
it  may  yield  the  juice  more  completely  on  pressure.  When  the  pulp 
has  stood  six  months  in  this,  it  yields  the  juice  with  great  readiness, 
and  is  possessed  of  the  sensible  properties  of  the  dandelion  in  a  marked 
degree.  When  twenty  pounds  (avoirdupois)  of  the  root  are  thus  treated 
after  standing  several  months,  the  practical  result  is  about  six  pints 
df  fluid  with  an  ordinary  screw  press.  This  yield  will  vary  in  amount 
with  the  condition  of  the  root  when  collected,  and  the  length  of  time 
it  is  exposed  afterwards,  as  well  as  the  power  of  the  press  used. 
Should  the  alcohol  in  this  preparation  be  contraindicated,  it  might  be 
partially  removed  by  exposure  m  a  water  bath  until  the  juice  is  reduced 
to  five-sixths  of  its  bulk ;  then  for  every  pint  of  the  residue,  eight  offi- 
cinal ounces  of  sugar  may  be  dissolved  in  it. 

Fluid  Extract  of  Galls, 

Take  of  Galls,  in  coarse  powder      .        .    Sviij. 

Alcohol Sufficient. 

Exhaust  by  percolation,  and  evaporate  to  a  pint. 
This  preparation  is  used  by  dentists  in  Philadelphia  as  a  powerful 
astringent  application. 

Fluid  Extract  of  Lobelia.    (Prof.  Procter.) 

Take  of  Lobelia  (the  plant),  finely  bruised     Eight  ounces. 

Acetic  acid         ....    One  fluidounce. 

Diluted  alcohol  .        .        .    Three  pints. 

Alcohol Six  fluidounces. 

Macerate  the  lobelia  in  a  pint  and  a  half  of  the  diluted  alcohol, 
previously  mixed  with  the  acetic  acid,  for  twenty -four  hours ;  intro- 
duce the  mixture  into  an  earthen  displacer;  pour  on  slowly  the 
remainder  of  the  diluted  alcohol,  and  afterwards  water,  until  4hree 
pints  of  tincture  are  obtained ;  evaporate  this  in  a  water  bath  to  ten 
fluidounces ;  strain ;  add  the  alcohol,  and,  when  mixed,  filter  through 
paper.  Each  teaspoonful  of  this  preparation  is  equal  to  half  a  fluid- 
ounce  of  the  tincture.  The  dose  would  vary  from  five  drops,  as  a 
narcotic  and  expectorant,  to  twenty  or  thirty  as  an  emetic. 
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FemUed  Fluid  Ihctract  of  Wild  Cherry  Bark.    (W.  R.  Warner.) 

B. — Pmni  Yirginianse  contus.       .        .  '     .    Jxij. 

Amygdalse  dulc Sij. 

Ferri  oxyd.  hydrat        .        •        .        •    Ssa. 

Saccbari  albi  .        .        /       •        .    3x^. 

Ferri  citratis 3j+gr.  xorL 

Alcoholisy 

Aqusdy  aa q .  a. 

First  exhaust  the  bark  of  its  tonio  prinoiples  with  the  alcoholic 
inenstruum,  and  evaporate  the  resulting  alcoholic  tincture  carefolly 
to  expel  the  alcohol ;  then  mix  the  residue  with  six  ounces  of  water, 
and  add  the  hydrated  sesquioxide  of  iron ;  allow  it  to  macerate  for  six 
hours,  occasionally  agitating,  and  filter  into  a  bottle  containing  an 
emulsion,  composed  of  the  two  ounces  of  sweet  almonds  in  six  ounoes 
of  water.  When  the  reaction  has  ceased  between  the  emulsion  and 
the  amygdalin,  again  filter  and  add  the  sugar,  and  finally  add  676 
grains  of  citrate  of  iron,  previously  dissolved  in  water;  then  dilate  to 
make  the  whole  fluid  extract  measure  twentj-four  fluidounces. 

In  this  formula  hydrated  oxide  of  iron  is  direpted  to  be  added  to 
the  extract  for  the  purpose  of  removing  the  tannin  which  would 
blacken  on  the  addition  of  the  iron  salt.  When  effectual  in  aocom* 
plisbing  the  object  it  proves  a  useful  modification  of  this  remedy, 
the  astringency  of  which  is  sometimes  an  objection  to  its  use.  Iron 
salt  is  often  indicated  when  wild  cherry  would  be  desirable  and  the 
selection  in  this  formula  would  seem  to  be  a  good  one,  though  the 
quantity,  three  grains  to  the  ounce,  would  seem  unnecessarily  large. 
The  dose  would  be  a  fluidrachm  3  times  a  day. 

Fluid  Extract  of  Sanguinaria.    (Samuel  Campbell) 

Take  of  Sanguinaria  Canadensis       .    Eight  troyoonces. 
Acetic  acid,  No.  8        •        ..    Two         do. 
Water  ....    Ten  do. 

Sugar Eight       da 

Diluted  alcohol  .  .  .A  sufficient  quantity. 
Reduce  the  root  to  a  coarse  powder,  then  incorporate  it  with  the 
acetic  acid,  previously  mixed  with  the  water.  Aner  allowing  it  to 
macerate  for  forty -eight  hours,  transfer  to  a  glass  percolator,  and  ex- 
haust by  means  of  diluted  alcohol.  By  means  of  a  water  bath  evapo- 
rate the  tincture  to  twelve  fluidounces,  then  add  the  sugar,  and,  when 
dissolved,  strain. 

The  preparation  is  of  a  deep  red  color,  with  an  intensely  acrid  taste. 
Each  fluidrachm  represents  thirty  grains  of  the  root. 

Extractum  Anthemidis  Fluidum,    (Prof.  Procter.) 

Take  of  Chamomile  flowers  .        .        .    Eight  troyounces. 

Sugar Eight  troyounces. 

Alcohol, 

Diluted  alcohol,  of  each  .    A  sufficient  quantity. 

Bruise  the  chamomile  thoroughly,  pour  on  it  a  pint  of  alcohol,  and 
macerate  for  twenty-four  hours,  pack  it  moderately  tight  in  a  perco- 
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lalor,  aad  poor  on  slowly  diluted  alcohol,  until  a  pint  of  liquid  has 
passed ;  then  change  the  recipient^  and  continue  the  process  until  two 
pints  more  of  tincture  are  obtained.  Evaporate  the  first  tincture  by 
a  gentle  heat>  or  spontaneously,  to  six  fluidounces,  and  the  other  in  a 
water  bath  to  four  fluidounces,  mix  the  liquids^  add  the  sugar  to  them, 
dissolve  by  a  gentle  heat^  and  finally  add  alcohol  until  the  whole 
measures  a  pint. 

The  dose  of  this  preparation  is  from  one  to  two  teaspoonfuls  as  an 
anti-periodic,  or  half  a  teaspoonful  as  a  tonic;  a  fluidrachm  represents 
thirty  grains  of  chamomile  flowers. 

Fhad  Sxtract  of  Sumbul    {Musk  Boot.)    Pro£  Procter. 

Take  of  Musk-root  ....    Four  ounces. 

Ether Four  fluidounces. 

Alcohol  and  water,  of  each        .    Sufficient 

Bruise  the  root,  moistened  with  a  little  alcohol,  until  reduced  to  a 
coarse  powder.  Mix  the  ether  with  twice  its  volume  of  alcohol,  pour 
it  on  tne  musk-root,  macerate  in  a  covered  vessel  for  24  hours,  and 
introduce  into  a  suitable  percolator ;  displace  the  absorbed  tincture, 
slowly  by  alcohol  until  twelve  fluidounces  are  obtained,  when  the 
process  is  to  be  continued  with  a  mixture  of  equal  parts  of  alcohol 
and  water,  until  a  pint  has  passed.  Water  is  then  to  be  poured  on  the 
residue  until  a  pint  of  liquid  has  filtered.  The  ethereo-alcoholic  tinc- 
ture is  sufiered  to  evaporate  in  a  warm  place,  until  reduced  to  two 
fluidounces;  the  hydro-alboholic  tincture  is  concentrated  on  a  water 
bath  to  the  same  bulk ;  and  the  watery  infusion  evaporated  to  one 
fluidounce.  The  two  last  liquids  are  now  to  be  mixed,  three  fluid- 
ounces  of  alcohol  added  to  the  first  (ethereal)  liquid,  to  dissolve  the 
oleoresin,  and  the  other  mixture  added  gradually  with  agitation,  so 
that  the  whole  will  measure  eight  fluidounces ;  the  mixture  is  to  be 
afterwards  shaken  occasionally  lor  24  hours.  A  portion  of  oleoresin, 
and  some  gummy  extractive  remain  undissolved,  and  must  either  be 
removed  by  filtration  or  left  as  a  sediment. 

When  the  ethereo-alcoholic  tincture  is  evaporated  to  one-sixth, 
nearly  all  the  oleoresin  separates,  and  hence  the  necessity  of  redis- 
solving  this  by  alcohol  before  adding  the  other  liquids. 

The  dose  of  this  is  fifteen  minims  to  f3j.  It  has  the  odor  of  musk 
and  the  antispasmodic  efibcts  of  valerian.  The  root  is  used  in  Russia 
in  delirium  tremens,  and  has  been  somewhat  prescribed  in  Philadelphia 
and  elsewhere  in  a  variety  of  nervous  affections. 

Fluid  Extract  of  Lactucarium.    (E.  Parrish  &  W.  C.  Bakes.) 

Take  of  English  lactucarium  .        .    Four  troyounces. 

Diluted  alcohol, 

Alcohol,  of  each  .  .  .  Sufficient. 
Reduce  the  lactucarium  to  a  powder  by  contusion  and  trituration : 
then  rub  it  with  diluted  alcohol  into  a  pasty  consistence  and  introduce 
into  a  glass  funnel  containing  a  porous  diaphragm ;  percolate  the  mass 
with  diluted  alcohol  as  long  as  it  continues  to  pass  with  a  bitter  taste, 
then  evaporate  (recovering  the  alcohol  by  distillation  if  considered 
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desirable);  when  the  evaporated  liquid  is  reduced  to  three  fluidounoet 
pour  it  off  from  the  dregs  and  triturate  them  Mrith  a  fluidounce  of 
strong  alcohol  until  dissolved ;  mix  the  liquids  and  filter,  if  neeessary. 
Each  minim  of  this  fluid-extract  represents  a  grain  of  laotuoarium. 
{See  Am.  Joum.  Pharm.,  1860,  p.  225.) 

Fluid  Extract  of  Comas  Florida. 

Notwithstanding  the  almost  universal  assent  of  the  medical  profes- 
sion to  the  value  of  this  tonic,  its  general  employment  as  a  domestio 
remedy,  and  the  belief  of  many  that  in  its  enects  it  is  nearly  allied 
to  cinchona  bark,  there  has  not  yet  been  generally  introduced  a  single 
liquid  preparation  except  the  officinal  decoction,  the  employment  of 
which  is  avoided,  as  it  should  be.  Prof.  Maisch  has  prepared  a  fluid 
extract  by  exhausting  sixteen  ounces  of  the  powderea  bark  with 
diluted  alcohol,  evaporating  to  about  a  pint,  dissolving  twelve  troy- 
ounces  of  sugar,  and  completing  the  process  by  evaporating  to  six- 
teen  fluidounces.  A  teaspoonful  of  this  represents  a  drachm  of  the 
bark.  A  small  proportion  of  the  exterior  skin  of  the  firesh  orange- 
peel  may  be  added  to  advantage. 

Fluid  Extract  of  Scutellaria  Laterifolia, 

Skullcap,  though  not  much  prescribed  by  regular  physicians^  is 
CTeatly  esteemed  by  the  eclectic  practitioners,  who  emplov  it  in  several 
aifferent  preparations  in  the  treatment  of  nervous  irritation.  The 
mode  of  preparation  indicated  by  Prof.  Majsch  is  to  exhaust  sixteen 
ounces  of  the  powdered  herb  by  the  use  successively  of  diluted  alco- 
hol, and  a  mixture  of  four  parts  of  water  and  one  of  alcohol,  then  to 
evaporate  the  mixed  liquids  to  about  a  pint,  add  one  pound  (officinal) 
of  sugar,  and  further  evaporate  to  one  pint. 

Fluid  Extract  of  Mdrrvhium  Vulgare. 

Horehound  ranks  as  a  tonic,  and  is  much  used  in  the  form  of  symp^ 
candy,  and  hot  infusion  as  a  domestio  remedy  for  colds,  incident  to  our 
changeable  climate. 

The  fluid  extract  may  be  made  exactly  as  the  foregoing,  substituting 
horehound  for  the  skullcap. — Proceedings  Am.  Pharm.  Assoc.,  1857. 

OLEOBBSIN-fi  U.  S.  P. 

Uie  Oleoresins. 

The  officinal  preparations  of  this  class  were,  in  the  Pharmaooposia 
of  1850,  denominated  Fluid  Extracts,  and  classified  under  that  head; 
they  have  been,  in  the  more  recent  revision,  made  a  separate  dasa^ 
and  are  shown  in  the  following  syllabus : — 


OFFICINAL    OLEORESINS. 

Offldnal  Name. 

Med.  Propertien,  etc 

Don*. 

Oleoreeina  capsioi 
*'         cubebs 
*'         lapalins 
**         pi  peri  B 
«         liDgiberiB 

Arterial  Btimnlant 
Stimulant,  dinretio 
Tonio,  narcotic,  &o. 
Stimulant 
Stim.,  carminatiTe 

r 

5  to  30  drape. 
5  to  10  drope. 
1  to  5  drops, 
do. 
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REMARKS. 

Be  preparations  are  made  by  passing  ether  through  the  powdered 
n  a  covered  displacement  apparatus,  recovering  the  ether  or 
ig  it  to  evaporate  spontaneouslv.  The  resulting  liquid  is  of 
9  or  less  oily  consistence ;  usually  of  a  dark  color — brown,  or 
tinge  of  green,  (red  in  capsicum) ;  extremely  pungent,  and  re- 
ig  one  of  the  drug.  It  consists  of  the  essential  oil  holding  in 
n  a  portion  of  the  waxy  and  resinoid  principles  associated  with 
le  drug.  These  are  apt  to  be  deposited  in  part,  a  circumstance 
modifies  somewhat  the  properties  of  different  specimens  of  the 
^reparation.  In  the  instance  of  fluid  extract  of  pepper,  the 
i  is  directed  to  be  separated,  and  the  oil  of  black  pepper  of 
tree,  which  is  similar  to  the  fluid  extract,  is  a  residuary  product 
manufacture  of  piperin.  Cubebs  yield  from  12  to  28  per  cent. 
»resin ;  black  pepper  about  one-sixteenth  of  its  weight ;  ginger 
to  9  per  cent. 

Qg  to  the  solubility  of  fixed  oils  and  fatty  matters  in  ether, 
f  present  in  the  drug,  are  extracted,  and  are  associated  with 
oresinous  preparations  left  after  the  evaporation.  In  the  oleo- 
3f.cardamon  and  ergot  the  fixed  oils  are  conspicuous  though 
ngredients;  from  capsicum  the  isXtj  matter  is  obtained  in  a 
)rm,  and  is  readily  separated. 

U9es  of  the  oleoresins  are  limited  to  those  preparations  in  which 
in  be  suspended  by  viscid  ingredients,  or  embodied  in  pills>  or 
ernal  use  added  to  liniments  or  ointments. 
resin  of  capsicum  has,  perhaps,  but  little  use,  unless  as  an  ex- 
remedy,  it  would  seem  too  strong  to  be  taken  internally  with 
v^antage,  but  may  be  added  to  stimulating  liniments.  Okoresin 
bs  (formerly  fluid  extract  of  cubebs),  is  a  valuable  addition  to 
i  mixtures  for  use  in  the  chronic  stages  of  gonorrhoea,  it  is  also 
1  to  the  fabrication  of  lozenges  for  sore  throat,  coryza,  &c. 
in  of  lupuliUy  like  the  fluid  extract  and  solid  extract,  is  an  effi- 
lough  mild  narcotic,  by  being  suitably  suspended  in  mucilage 
d  be  capable  of  use  in  mania-a-potu,  and  as  an  antaphrodisaic. 
resin  of  black  pepper  is  used  in  connection  with  sulphate  of 

in  pills,  to  the  efliciency  of  which  it  is  said  to  add ;  it  would 
>  be  a  better  adjuvant  to  that  tonic  than  piperin,  prescribed  in 

recipes.  Piperoid  (oleoresin)  of  ginger  is  of  most  use  in  con- 
i  with  the  fabrication  of  ginger  drops,  of  fused  candy,  and 
3s ;  it  may  be  added  also  to  mixtures  containing  viscid  ingre- 
or  to  alcoholic  preparations.  It  is  a  dark  brown,  transparent, 
uid,  extremely  pungent,  insoluble  in  water,  but  soluble  in  ether 
ong  alcohol.  Ginger  is  said  to  contain  about  1 J  per  cent.  vol. 
I  Sy^iy  per  cent,  soft  resin.     The  proportion  yielded  by  the  root, 

as  above,  varies  with  the  commercial  variety  of  ginger.  A 
rcial  pound  of  African  ginger  yielded,  by  this  process,  one  and 
Dunces,  or  9.3  per  cent,  while  the  same  quantity  of  the  Jamaica 
•  yielded  only  one  ounce — 6.2  per  cent.  That  from  the  African 
rker  in  color,  thicker,  and  somewhat  less  pleasant  than  the 
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Other.    One  ounce  of  the  piperoid  added  to  twenty  pounds  of  melted 
sugar,  makes  "ginger  drops"  of  about  the  usual  pungency. 

WoBEiNG  Formulas  fob  the  Olsobbsins. 

Oleoresina  Oapsici  U.  S.  P. 

Take  of  Capsicum,  in  fine  powder,  twelve  troyounces. 
Ether  a  sufficient  quantity. 

Put  the  capsicum  into  a  cylindrical  percolator,  press  it  firmly,  and 
gradually  pour  ether  upon  it  until  twenty-four  fluidounces  of  filtered 
liquid  have  passed.  Becover  from  this^  by  distillation  on  a  water 
bath,  eighteen  fiuidounces  of  ether,  and  expose  the  residue,  in  a  cap- 
sule, until  the  remaining  ether  has  evaporated.  Ijastly,  remove^  by 
straining,  the  fatty  matter  which  separates  on  standing,  and  keep  tlie 
oleoresin  in  a  well-stopped  bottle. 

Oleoresina  Oubebee  tJ.  S.  P.   {Extractum  Cvhebm  Fluidum  U.  S.  P.  1860.) 

Take  of  Cubeb,  in  fine  powder,  twelve  troyounces. 
Ether  a  sufficient  quantity. 

Put  the  cubeb  into  a  cylindrical  percolator,  press  it  moderately,  and 
gradually  pour  ether  upon  it  until  twenty-four  fiuidounces  of  filtered 
liquid  have  passed.  Becover  from  this,  by  distillation  on  a  water 
bath,  eighteen  fluidounces  of  ether,  and  expose  the  residue  in  a  cap- 
sule, until  the  remaining  ether  has  evaporated.  Lastly,  keep  the 
oleoresin  in  a  well-stopped  bottle. 

Oleoresina  Lupulinse  U.  S.  P. 

Take  of  Lupulin  twelve  troyounces. 
Ether  a  sufficient  quantity. 

Put  the  lupulin  into  a  narrow  cylindrical  percolator,  press  it  firmly, 
and  gradually  pour  ether  upon  it  until  thirty  fluidounces  of  filtered 
liquid  have  passed.  Becover  from  this,  by  distillation  on  a  water 
bath,  eighteen  fluidounces  of  ether,  and  expose  the  residue,  in  a  cap- 
sule, until  the  remaining  ether  has  evaporated.  Lastly,  keep  toe 
oleoresin  in  a  wide-mouthed  bottle,  well  stopped. 

Oleoresinse  Piperis  tJ.  S.  P.  {Extractum  Piperis  Fluidum  U.  S.  P.  1860.) 

Take  of  Black  pepper,  in  fine  powder,  twelve  troyounces. 
Ether  a  sufficient  quantity. 

Put  the  black  pepper  into  a  cylindrical  percolator,  press  it  firmly,  and 
gradually  pour  ether  upon  it  until  twenty -four  fluiaounces  of  filtered 
liquid  have  passed.  Becover  from  this,  by  distillation  on  a  water 
bath,  eighteen  fluidounces  of  ether,  and  expose  the  residue^  in  a  cap- 
sule, until  the  remaining  ether  has  evaporated,  and  the  deposition  hi 
piperin  in  crystals  has  ceased.  Lastly,  separate  the  oleoresin  from  the 
piperin  by  expression  through  a  muslin  strainer,  and  keep  it  in  a  weU 
stopped  bottle. 
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Oleoresina  Zingiberis  U.  S.  P.    {Piperoid  of  Ginger) 

Take  of  Ghager,  in  fine  powder,  twelve  troyounces. 
Stronger  ether  twelve  fluidounces. 
Alcohol  a  sufficient  quantity. 

Put  the  ginger  into  a  cylindrical  percolator,  press  it  firmly,  and 
pour  upon  it  the  stronger  ether.  When  this  has  been  absorbed  by 
the  powder,  add  alcohol  until  twelve  fluidounces  of  filtered  liquid 
have  passed.  Becover  from  this,  by  distillation  on  a  water  bath,  nine 
fluidounces  of  ether,  and  expose  the  residue,  in  a  capsule,  until  the 
volatile  part  has  evaporated.  Lastly,  keep  the  oleoresin  in  a  well- 
stopped  Dottle. 

Unofficinal  Olsobesins. 

Oil  of  Male  Fern. — Oil  of  Jilix  mas,  usually  extracted  from  the 
powdered  rhizome,  is  used  as  a  remedy  for  tapeworm.  It  is  extracted 
Dj  ether,  which  is  afterwards  allowed  to  evaporate  spontaneously,  and 
leaves  a  dark-green  colored  oily  liquid,  having  the  odor  of  the  plant. 
The  dose  directed  to  expel  teenia  is  from  ten  to  twenty-five  drops  at 
night,  and  repeated  in  the  morning.  It  should  be  made  into  an  emul- 
non  with  gum  and  sugar. 

Oil  of  Asarum  Canadense, — Canada  snakeroot  or  wild  ginger  is  pre- 
pared in  the  same  way ;  it  is  used  chiefly  as  a  perfume ;  it  is  also 
gratefully  stimulant  in  small  doses,  being  not  unlike  ginger  in  iXE 
properties. 

Oil  of  cardamom,  prepared  in  the  same  way  vnth  ether,  is  an  impurfr 
oily  fluid,  containing  both  the  fixed  and  volatile  oil  of  the  seeds,  uiL 
esteemed  a  powerful  carminative  stimulant;  it  is  little  known  to  jnu.^ 
titioners. 

Oil  of  parsley  is  a  diuretic  remedy,  sometimes  called  tgriBl.     1-  ± 
prepared  by  treating  parsley  seeds  with  strong  aloohoL  end 
quently  with  ether  or  chloroform ;  these  menstrua  are  thai 
of^  ana  the  oil  may  be  further  purified  if  desired.    It  is  him 

by  the  spontaneous  evaporation  of  an  ethereal  tincture. »  n. _ 

cases,     it  is  highly  charged  with  the  odor  of  the  pliuxL  ai  ^cnic:.=M 
probably  the  chief  active  constituent.    Dose,  S  or  4  dnm 

This  remedy  has  been  highly  lauded  as  a  sabstitiite  isr 
intermittents.     It  has  been  introduced  in  PfailadehoL  z 
sold  as  a  powerAil  emmenagogue,  and  it  is  believed 
Qsed  to  commit  abortion. 

Oil  of  Ergot. — Under  this  name  a  brows 
is  sold  in  the  shops,  which  is  obtained  br 
ether,  or  a  mixture  of  ether  and  alcohol, 
Btruum.    Its  most  bulky  ingredient  is 
which,  according  to  the  experimems  of  T. 
isomeric  with  castor  oil.     My  friezid, 
he  has  found  oil  of  er^ot,  when 
oonvcnienlly  thick — almost  solid; 
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adding  a  portion  of  alcohol  to  the  ether  employed.  Although  the 
pure  fixed  oil  is  destitute  of  any  of  the  effects  of  ergots  this  prepara- 
tion, owing  to  its  other  ingredients,  is  more  or  less  active,  its  do66^ 
in  cases  of  labor,  to  promote  uterine  contractions,  is  from  20  to  60 
drops.  ^ 


CHAPTER    XIV. 

byrups  and  honeys. 
Op  Syrups. 

The  term  Syrup  is  applied  to  any  saturated  or  nearly  saturated 
solution  of  sugar  in  water,  and  there  are  numerous  simple,  medioatedi 
and  flavored  syrups  used  in  medicine  and  pharmacy,  both  o£Bicinal 
and  unofficinal.  The  kind  of  sugar  used  in  the  officinal  preparations 
is  that  named  in  the  list  of  the  Pharmacopoeia,  Saccharum,  and  called 
refined  sugar,  loaf  sugar,  or,  as  variously  powdered — broken  down, 
crushed,  or  granulated  sugar.  These,  as  supplied  by  the  refineries^  con- 
sist of  nearly  chemically  pure  cane  sugar,  and  require  no  further  pre- 
paration for  pharmaceutical  use.  Sugar  is  soluble  in  less  than  half  ito 
weight  of  water ;  to  a  less  extent  in  alcohol,  and  insoluble  in  ether. 
It  crystallizes  from  its  solution  in  the  form  of  oblique  rhombic  crys- 
tals, containing  water,  called,  as  found  in  the  shops,  rock  candy.  {See 
Part  IV.) 

The  advantages  of  the  use  of  sugar  in  pharmaceutical  preparations 
are,  1st.  Its  agreeable  taste.  2d.  The  viscidity  and  blandness  of  its 
solution.  8d.  Its  conservative  properties,  when  in  sufficient  propor- 
tion.  These  adapt  it  to  numerous  uses  in  pharmacy,  among  which  the 
preparation  of  syrups  is,  perhaps,  the  most  important  The  number 
of  medicated  syrups  in  common  use,  and  the  great  popularity  of  these 
among  physicians  and  the  public,  are  characteristics  of  French  and 
American  pharmacy  as  contradistinguished  from  that  of  Greal 
Britain. 

The  proportion  of  sugar  in  syrup  is  a  matter  of  primary  impor- 
tance, as,  owing  to  nitrogenized  principles,  which  are  apt  to  be  aoci- 
dentally  present,  even  in  simple  syrup,  fermentation  will  be  set  up^ 
unless  the  syrup  has  very  nearly  the  full  officinal  proportion. 

Previously  to  the  late  revision  of  the  U.  S.  Pharmacopoeia  (1860)  the 
officinal  directions  ordered  an  excess  of  sugar  in  the  preparation  of  most 
syrups ;  to  Dr.  Wilson  H.  Pile  we  owe  the  accurate  estimation  of  the 
quantity  required  to  produce  saturation,  and  the  precise  increase  of 
bulk  caused  by  sugar  in  solution.  In  accordance  with  his  suggest 
tions,  and  those  of  Dr.  Squibb,  the  proportion  of  sugar  has  been 
slightly  reduced  in  most  of  the  formulas,  and. the  degree  of  evapora- 
tion regulated  so  that  the  required  proportion  of  resulting  svrup,  or 
fluid  extract,  to  the  drug  employed,  shall  be  accurately  mamtained. 
By  calculation,  founded  on  its  specific  gravity,  12  troyounces  of  sugar 


SIMPLE  STtr? 

«  ^7^^^  erains,  produce  in  solutico  t  frj::,".::.?*.    "^"  ~^r_r  ''   t 
h.'.z:.'  .'.z^l^ns^xiou  the  actual  inereasr.  a?  j^.-i^n^z-^*:.    "  vrrrr-iv"::: 
L-  7.i-41  f-idounces,  practically  iwo-iLirii?   j.  ::.-  t.-. jrji  -.    v,r»i'  ^ 
ea-il  its  bulk  in  tluidounces.    In  tLe  i.riiL^iar  :    i^-  :  •••-.   -:.    :':.!.• 
m;iL-:-.i.--as  S«.»  troyounces  were  prescriie.i  i:  i  :  in    ,.  tu-.-;:  ;    ij.i.i:' 
tAv  :::.::?  of  syrup,  in  the  present  36  ir.-i.uiiTTf  *-''-    j.r-.r^".-^  i    :,' 
r.-^:  i.unoes  to  make  2  pints  and  12  5-i.l::'-jZi'.:'--:    =  -=-r  :  v/j- '::i'>'  , 
itLv  trva^rate-J  water  beinty  substituted  it  liit  a'auitrii  il: •/-:'!    ::.' 
sTru.iicr  vf  exactly  sufficient  to  bring  ii  -j-  ^-  iijt  rrr'^u^'^ji  :.v:iA-  ;•*, 
TLe  s}"^^cinc  gravity  of  officinal  sinijile  syr^j:  is  I.IIT   r-x  ;>  -r --;•*. 

Eit: Mciic-.!  syrups  vary  from  this,  owing  lo  fy.'L.ibiz.LZii:  tzzrAzrt  : 

other  f-rinoiples. 

The  following  curious  rule  is  given  by  Ijt.  Urt  i'jr  is-i^czL^jr.:  ...r 
quantity  of  sugar  in  simple  syrup :  "  The  dcciiniL  'Jjrr  .c  :-.-  ^ ..:.  -^ 
denoting  the  sp.  gr.  of  a  syrup  multiplied  by  20.2rr»£  :;=:  zz:z.  .-■  : 
pounds  of  sugar  it  contains  per  gallon  very  netr" "      r^r  -z  .-s^r    . 
refer  to  the  avoirdupois  and  not  the  olSciiu*I  vti.pL 

In  the   absence  of  extraneous,  and  p'arL:iLjrrr  z  r:rr.j=»r:    -r 
principles,  a  syrup  will  keep  well  eiiou^-i  :i 
reference  to  its  proportions ;  but  in  a  iLia^'.^rrr 
cated  syrups,  it  is  absolutely  necessiiry  i:  -.r^i 
established  proportions,  which  insure  t  i*ar." 
solution. 

If  impure  or  brown  sugar  is  eiLjl'.j^  ^  i 


fc»..**« 


syrup   until  the  proper  specinc  ariv.--  >  laazoa 
straining  off  the  scum  which  coLii;:>.  n-r  .^r* 
sugar  is  pure,  and  there  are  no  o::.-::  Trjr5:L:^  :2 
rated,  a  boiling  temperature  i«  ULZr^j-jwil^. 
If  impurities  are  diffusjid  in  :•.*  v.  l-  - 
as  scum,  it  is  well  to  add,  bef'.-re  i:'-  ^^zr 

Previously  beaten  up  with  wsitc?  r^t^z,  -r 
oiling  temperature,  forms  a  ':. ,»:  z.\i2 
tatiug  their  removal.    A  ric:-tr  iz.:  3 
by  the  use  of  Havana  sugar,  -..arras  zi2 
refined  sugnr,  and  some  oi  c"..*  s 
process  for  their  mineral  'wuk^ 
prwluct,  tliough  so  much  :.-.  :r*  Trail 
In  some  of  the  medicata;  ♦c-r^— 
in  order  that  the  vegetar..^  ur.z 
lient  may  be  coagulauevi  loc  icis^BSK.    ^  .  '* 

:>efore  adding  the  sugar  la^:  zt^  rn*-^^**  ■  s^  ^^^ 

L  j>erfoctly  clear  syrup  ziar  t:  c^bkz^=:;>  -  -  ^*1 

liiscolored  by  tiltratic!:  -iupoic ^" 


xansparency  shouH  :is  ......... ^,  _    ^ 

liroagh  two  or  thrw  n  iriBii    ^^il  "'  * 

^resonco  in  the  dr-*x  ^-f-^        i           -  '*T*'^^ 

>  roperties.  insures  lu*  vLimiaga r.^?ry^^7»  ikiiii; 

s  an   instance.  :-  vziiz   rzz'     ±     r-^-^.  .i*'.'" 

lenient,  arctic  h^ni  x  •** »  wMnw^  -^     ,  ^'J 


>  joportion  of  s':^  «Beramj&M»g^^_^  'I'*  '"''^ 
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Among  the  articles  added  to  syrups,  to  prevent  fermentatioDy  tiie 
following  may  be  mentioned : — 

Essential  oils,  which,  of  course;  greatly  modify  the  taste  and  other 
properties  of  the  preparation.  Brandy,  which  is  much  nsed  with 
aromatics;  a  small  proportion  of  pure  alcohol;  glycerin,  which  does 
not  alter  the  taste  or  otner  properties  of  the  preparation.  Suaar  of 
milk,  in  small  proportion.  Sulphite  of  lime,  a  small  proportion  of 
which  will  effectually  prevent  or  arrest  fermentation,  though  it  is 
liable  to  impart  an  odor  unless  afterwards  subjected  to  heat  Hoff- 
man^s  anodyne  is  one  of  the  best  antiseptics,  though  objectionable  as 
imparting  an  ethereal  odor  and  taste ;  it  should,  however,  be  added  in 
small  quantity  only ;  one  fluidrachm  to  a  pint  has  generally  answmd 
the  purpose. 

It  must  not  be  forgotten,  in  attempting  to  restore  syrups  that  have 
fermented,  by  boiling  them,  that  they  have  lost  sugar  in  proportion  to 
the  amount  of  acetic  acid  produced,  and  this  must  be  restored  when 
they  are  heated,  besides  the  addition  of  the  antiseptic.  Syrups  should 
be  kept  in  a  cool,  though  not  in  a  cold,  place ;  those  most  liable  to 
ferment,  in  small  and  well-stopped  bottles. 

SYLLABUS  OF  OFFICINAL  STRUPS. 
Fnsr  Oboup. — Used  u  ezcipients  and  flayon. 

Offldoftl  Name.  CoDttitii€«it«,  tc 

SvniBiii.  i  ^'^Rw  Wy  (troy)  +  water  f  Jzx  a2  pinto  and  18  Md 

^    *^  ^  (     ounces. 

Byr,  aeaoia,  Sagar  14  parts  +  gnm  2  +  water  S  flold  parts. 

"     amjgdals,  Emalsion  of  sweet  and  bitter  almonds  4-  sugar. 

"     aurantii  cort.,  Sweet  orange-peel  (oil  eztraoted)  -)-  sugar  and  water. 

*'  "        florum,  Diat.  orange-flower  water  +  sugar  and  water. 

"     aoidi  citrid,  Acid  5Ji  oil  lemon  n\,ij,  sjrup  Qj. 

^     limonis,  Lemon  juice  and  water  equal  parts  +  sugar. 

**     tolatanus,  Tinct.  4-  carb.  magnes.  4-  sugar  and  water. 

"     zingiberis,  Tlnct.  do.  +  sugar  and  water. 

"     rosie  gallics,  Eztraoted  with  dil.  ale,  astringent. 

REMARKS. 

Simple  Syrwp,  as  made  by  the  officinal  working  formula  appended 
is  a  viscid  liquid,  constituted  of  two-thirds  sugar  and  one-thira  water, 
and  having  a  specific  gravity,  when  boiling  hot,  of  1.261  (80®  Baura^; 
or  when  cold,  1.317  (85°  Baum^).  (Syrups  prepared  fn^n  the  juices 
of  fruits,  or  others  which  contain  much  extractive  matter,  mark  about 
2°  or  8°  higher  on  Baumtfs  scale.)  It  is  of  a  pure  sweet  taste,  with- 
out odor,  when  freshly  prepared.  The  boiling  point  is  221®  F.  It  is 
much  used  as  a  vehicle  and  to  sweeten  extemporaneous  mixtures,  also 
in  the  preparation  of  some  of  the  medicinal  syrups  (second  group). 
In  certain  chemical  solutions  it  is  found  useful  as  preventing  the 
oxidation  of  the  metallic  base  by  excluding  contact  with  atmospheric 
oxygen.  In  compounding  pills  its  adhesiveness  renders  it  a  useful 
excipient,  though  less  so  than  honey,  or  molasses,  or  the  next  member 
of  the  group. 

Syrup  of  gum  is  a  very  viscid  and  adhesive  fluid,  especially  usefol 
in  compounding  prescriptions ;  this  syrup  of  the  Pharmacopoeia  most 
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fltingaislied  firom  the  French  /SVrop  de  Oomme,  which  is  flayored 

orange  flower ;  this,  dilated  with  water,  is  a  favorite  demulcent 
L  Our  sjrup  is  a  saturated  solution  of  ^m  Arabic  and  sugar,  so 
ited  as  to  be  permanent ;  it  is  very  viscid,  so  much  so  as  to  be 

fitted  for  suspending  insoluble  substances,  and  for  combining 
hesive  materials  in  pilL  The  use  of  well  selected  gum  Arabic,  in 
N3,  as  directed  in  the  officinal  formula,  insures  a  clearer  and  more 
int  syrup  than  can  be  made  from  the  ordinary  powdered  gum. 
\mond  or  orgeat  syrup  is  a  delightful  preparation  for  use  as  a  drink 
carbonic  acid  water ;  it  is  frequently  modified  by  the  addition  of 
ge-flower  water,  vanilla,  or  other  flavoring  materials,  which,  how- 

seldom  improve  its  delicate  flavor.  Its  process  involves,  firsts  the 
ching  of  almonds  by  maceration  in  warm  water,  and  then  pressing 
ihe  kernels  from  the  ekins  between  the  fingers,  or  by  rubbing  them 
een  cloths ;  second,  the  beating  of  these  into  a  paste  with  a  portion 
igar;  third,  the  formation  oi  a  milky  mixture  or  emulsion  by 
ration  with  successive  portions  of  water ;  and  fourth,  the  solution 
is  of  the  required  quantity  of  sugar,  which  should  be  done  with- 
sxposure  to  a  high  heat. 

.  mfrup  of  orange-peel,  the  fresh  rind  of  the  sweet,  or  Havana  orange, 
mrred  to  the  bitter  orange-peel  prescribed  in  the  various  tonic 
arations,  this  syrup  being  used  for  its  flavor  rather  than  for  any 
binal  effect.  The  method  adopted  in  the  officinal  formula  for  the 
iction  of  this  delicate  flavor  of  the  peel  is  quite  original  and 
ted  to  preserve  it  in  perfection.  The  formula  for  orange  syrup, 
Ag  the  mineral  water  syrups,  contains  also  the  juice  of  the  fruit, 
tt  is  not  so  well  adapted  to  medicinal  preparations. 
frup  of  orange-flotoer  is  necessarily  made  from  the  imported  distilled 
r  as  the  flowers  are  not  obtainable  in  a  fresh  condition  except  in 
»te  situations  in  our  southern  States.  This  flavor  is  increasingly 
liar  in  this  country,  and  the  distilled  water  is  so  decidedly  sedative 
3  effects  on  the  nervous  system  as  to  constitute  a  valuable  remedy, 
»r  singly  or  in  appropriate  combinations.    The  syrup  is,  however, 

weak,  containing  only  about  one  part  to  thirteen  of  the  syrup. 
rmon  syrup  and  syrup  of  citric  acid  are  familiar  and  grateful  re- 
rant  drinks,  adapted  to  use  as  adjuvants  in  extemporaneous  phar- 
r.  The  former  has  been  reduced  in  strength  in  the  late  revision 
le  Pharmacopoeia ;  it  was  formerly  made  by  dissolving  sugar  in 
)ure  lemon  juice ;  this  is  now  diluted,  previously,  with  an  equal 

of  water ;  the  syrup  is  thus  more  nearly  like  syrup  of  citric  acid, 
h,  beside  being  so  easily  made  extemporaneously,  is  rather  a  more 
rnt  preparation.  Lemon  syrup  depends,  for  quality,  mainly  on 
reshness  of  the  lemon  juice ;  citric  acid  syrup  on  the  purity  and 
ness  of  oil  of  lemon. 

inger  and  Tolu  syrups  are  made,  according  to  the  last  edition  of 
Pharmacopoeia,  by  the  trituration  of  the  concentrated  tinctures 
carbonate  of  magnesia  and  a  small  portion  of  sugar,  thus  making 
romatized  water,  which  is  rendered  clear  by  filtration  and  con- 
id  into  a  syrup  by  the  addition  of  sugar  in  tne  usual  way;  this  is 
ly  the  same  plan  adopted  in  the  preparation  of  orange  syrup,  and 
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farnislies  an  unexceptional  aromatized  syrup,  thougli  requiring  more 
manipulation  and  consuming  more  time  than  the  process  of  the  Phar- 
macopoeia of  1840,  which  directed  the  addition  of  the  tinctures  to 
simple  syrup,  as  prescribed  for  ginger  syrup  under  the  head  of  mineral 
water  syrups.  Syrup  of  tolu  is  a  useful  balsamic  expectorant,  hut 
too  weak  to  produce  a  decided  effect^  such  as  is  obtainable  by  the  tolu 
mixtures,  described  among  the  extemporaneous  preparations. 

Syrup  of  red  rose  is  a  mild  astringent^  and  may  be  regpeurded  as  a 
medicinal  or  a  flavoring  preparation ;  its  color  is  one  of  its  merits  as 
an  adjuvant.    In  its  mode  of  preparation,  it  belongs  to  the  third  grm^ 

Sboond  Gbovp. — Prepared  bj  adding  simple  sjrap  to  flaid  •xiraeta. 


Olllciiuil  Name. 

Proportioni. 

Doae. 

KedkAl  Pnpwtiflt,  As. 

Bjr.  ipecaonanhs 
"     rhei  (simp.) 

f  ij  to  Oi 

f3J 

Expectorant,  most  nied  for  ehOdm. 
Lazatire,                   do. 

REMARKS. 

These  very  familiar  preparations  by  the  late  revision  of  the  officinal 
formulas,  are  rendered  quite  convenient  in  their  mode  of  preparation. 
This  mode  is  well  adapted  to  a  variety  of  syrups  which  may  oe  xnade 
extemporaneously  from  the  corresponding  fluid  extracts.  The  "edeo- 
tic  formularies"  direct  various  proportions — one  part  of  fluid  extract 
to  8,  4,  7,  8,  and  14  of  simple  syrup. 

Syrup  of  ipecacuanha  is  a  most  useful  expectorant,  and  in  domestio 

f)ractice  is  perhaps  the  most  popular,  in  Philadelphia.  It  is  partiou- 
arly  adapted  to  the  treatment  of  the  catarrhs  of  children.  The  dose 
may  be  so  regulated  as  to  produce  a  gentle  relaxing,  or,  in  the  case 
of  children,  emetic,  effect,  with  the  advantage  of  causing  neither  stimu- 
lating nor  depressing  after-effects.  Great  care  has  been  taken  in  fram- 
ing the  formula  for  the  fluid  extract^  to  remove  the  resinous  matter 
of  the  ipecac  which  by  its  insolubility  would  interfere  with  thebriffht- 
ness  of  the  syrup ;  the  strength  of  this  syrup  is  doubled  in  the  late 
edition. 

Simple  syrup  of  rhubarb  is  also  an  elegant  preparation  when  made 
by  the  new  officinal  process ;  it  is  very  extensively  used  as  a  mild 
cathartic  for  children.  It  is  very  different  in  its  properties  and  mode 
of  action  from  the  aromatic  syrup  referred  to  in  the  next  group ;  the 
proportion  of  rhubarb  is  larger  than  in  the  former  editions. 

Third  Gboup. — ^Extracted  by  dilated  alcohol,  which  is  eraporated. 


OfllciDAl  Namei 

Proportions. 

DOM. 

MedlMl  Propertlw. 

Syr.  laotnoarii 
"     rubi  (blackberry  root) 
**     roflsB  gallics 
**     senega 

*<     soills  comp. 

(Coxe's  hive  eyrup) 

"     rhei  aromat. 
"     sarsap.  comp. 

SJtoOj 
|ij  to  Oj 
5ij  to  Oj 
Jiv  to  Oj 

(ant.T.  gr.j=f|j  J 
rh.  Siiss  to  Ovij 
Bars.  §ij  to  Oj 

'3J 

f§8S 

fSss 

HUd  narcotic. 
Astringent. 
Mild  astringent. 
Acrid,  expectorant. 

f  Expectorant,  emetie. 
\  Arterial  sedatiye. 

Laxatire,  oarminatiTe. 
Alterative,  diaphoretie. 
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BKMARKa  ON  THB  THIRD  OROUP. 

The  simplest  statement  of  this  process  for  making  sjraps,  is  the 
following :  Of  the  drug,  properly  powderwi,  make  a  tincture  by  per- 
oolation  with  dilated  alconol ;  evaporate  this,  in  a  capsule,  to  the  point 
named  in  the  Pharmacopoeia,  thus  getting  rid  of  the  alcohol  contained 
tn  it ;  add  sugar,  in  the  proportion  of  two  parts  to  one  of  the  liquid, 
and  dissolve  it  by  the  aia  of  heat 

Of  this  important  class  each  individual  should  be  carefully  studied 
and  the  working  formula  should  be  followed  strictly  in  preparing 
them.  The  importance  of  the  use  of  officinal  weights,  or  their  equiva- 
lents in  the  commercial  weights,  need  hardly  be  insisted  upon. 

Syrup  of  laciuoarium  is  a  new  officinal  in  the  Pharmacopoeia  of 
1860;  it  is  much  stronger  than  Aubergiet^s  syrup,  which  has  been 
extensively  prescribed  of  late  years,  and  a  formula  for  which  is  given 
among  the  unofficinal  syrups.  This  new  preparation  is  prepared  by 
trituration  and  percolation  with  diluted  alcohol,  the  evaporation  of 
this  tincture  and  its  incorporation  with  simple  syrup.  It  has  a  very 
bitter  taste,  is  destitute  of  any  flavoring  ingredient,  and  contains  about 
fbnr  grains  to  each  fluidrachm.  A  teaspoonful  containing  from  five  to 
nx  grains  is  a  medium  dose.  The  Pharmacopoeia  does  not  designate, 
in  the  list,  whether  "  English**  or  "  German"  lactucarium  shall  be  used ; 
€be  former  is  the  most  active  narcotic.  The  pharmaceutist  who  has 
at  hand  the  fluid  extract  of  "  English"  lactucarium,  described  in  the 
chapter  on  fluid  extracts,  mav  prepare  the  officinal  syrup  by  adding 
one  fluidounce  to  a  pint  of  simple  syrup,  previously  heated,  and 
Btraining  while  hot 

Syrup  of  blackberry  root  (syrupus  rubi)  is, another  new  officinal 
which  IS  designed  to  meet  the  demand  for  an  approved  preparation 
of  our  indigenous  blackberry  root.  Most  of  these,  as  now  prepared 
by  pharmaceutists,  are  rendered  popular  by  containing  aromatics, 
some  of  which  class,  it  would  seem,  would  have  been  desirable  addi- 
tions. The  process  directed  consists  in  forming  a  diluted  alcohol 
tincture,  concentrating  this  by  ev&poration,  and  adding  it  to  syrup. 

Syrup  of  red  rose  is  probably  a  milder  astringent  than  the  fore- 
going, and  from  its  rich  color  and  flavor,  when  prepared  from  the  fresh 
and  unladed  flowers,  is  well  adapted  to  use  as  an  adjuvant  in  extem- 
poraneous pharmacy.  The  process  varies  from  the  foregoing  in  the 
use  of  sugar  instead  of  syrup,  and  the  reservation  of  the  first  portion 
of  the  percolate  to  be  adaed  at  the  close  of  the  process. 

Syrup  o/seneka  is  prepared  by  the  process  pertaining  to  this  group; 
the  evaporated  tincture  is  to  be  filtered  previously  to  adding  the  sugar. 
We  have  been  accustomed,  perhaps  without  sufficient  reason,  to  bring 
this,  like  the  following,  to  the  boiling  point  before  filtration,  to  promote 
the  precipitation  of  inert  fermentable  matter. 

Chxe^s  hive  syrup  (syr.  scillae  comp.)  has  been  a  subject  of  much 
discussion  with  reference  to  its  mode  of  preparation.  As  originally 
prepared,  many  years  ago,  it  contained  honey,  which  being  objected 
to  from  its  alleged  agency  in  promoting  fermentation,  it*  was  substi- 
tuted, in  the  revision  of  1840,  by  sugar,  the  preparation  being  removed 
16 
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from  melUta  to  syrupi.  The  use  of  diluted  alcohol  in  its  preparation 
was  esteemed  a  great  improvement ;  but  it  is  still  an  opprobrium  of 
our  art  on  account  of  its  liabilitj  to  ferment. 

The  precaution  should  not  be  neglected  in  this  instance^  of  boiling 
the  diluted  alcoholic  preparation  during  the  evaporation,  and  filterinfl^ 
before  adding  the  sugar.  A  copious  coagulation  of  the  ve^tabb 
albumen  takes  place  at  the  boiling  temperature,  the  removal  of  which 
on  the  filter  obviates,  to  some  extent,  the  tendency  to  fermentation  in 
the  resulting  sjrup.  The  solution  of  the  tartar  emetic  in  the  symp 
should  be  accomplished,  while  it  is  hot,  by  trituration  in  a  mortar,  as 
prescribed  under  the  head  of  Solution. 

Spiced  syrup  of  rhubarb  is  improved  in  its  method  of  preparation, 
in  the  last  revision  of  the  Pharmacopoeia,  by  omitting  the  evaporation 
of  the  percolate  obtained  by  treating  the  rhubarb  and  aromatics  with 
diluted  alcohol ;  the  presence  of  the  alcohol  aids  in  the  therapeutio 
effects  in  view.  An  old  recipe  for  this  preparation,  credited  to  the 
late  Dr.  James,  and  preferred  in  practice  by  my  father,  the  late  Dr. 
Joseph  Parrish,  and  some  contemporaneous  practitioners^  prescribes  a 
considerable  portion  of  French  brandy,  not  to  be  evaporated,  but 
retained  in  the  syrup  when  finished.  To  meet  this  preference^  the 
rhubarb  and  aromatics  may  be  percolated  with  branoy,  which  may 
be  mixed  with  the  proper  proportion  of  syrup,  thus  rendering  the 
preparation  more  decidedly  stimulating. 

Vompound  syrup  of  sarsapartlla  is  the  only  remaining  member  of 
this  group ;  its  composition  is  similar,  though  not  identical,  with  the 
fluid  extract,  which  contains  mezereon,  a  most  acrid  and  stimulating 
alterative ;  the  syrup  contains,  besides  the  soluble  principles  of  sarsa- 
parilla,  those  of  guaiacum-wood,  rose,  senna,  and  liquorice-root^ 
extracted  by  dilut^  alcohol,  evaporated,  and  made  into  a  syrup,  as 
before  indicated  for  the  syrups  of  this  group.  For  the  improvement 
of  its  flavor,  and  as  antiseptics,  the  oils  of  anise,  sassafiras,  and  part- 
ridge-berry are  directed  to  be  added,  and  the  proportion  of  sugar  is 
properly  rather  less  than  that  indiclted  for  syrups  generally. 

Tlierapeutically  considered,  this  is  a  most  important  group  of  syrups. 
As  expectorants  and  ingredients  of  expectorant  compounds,  compound 
syrup  of  squill  and  syrup  of  senega  are  much  prescribed ;  the  former 
has  for  many  years  been  a  most  common  remedy  in  croup ;  it  is  not; 
however,  popular  either  among  physicians  or  pharmaceutists,  the 
former  regarding  it  as  therapeutically,  and  the  latter  as  pharmaceutic 
cally.  objectionable.  The  presence  of  the  antimonial  salt  in  the  pro- 
portion of  a  grain  to  the  ounce,  should  always  be  remembered ;  it  is 
an  arterial  sedative  by  no  means  indicated  in  many  cases  to  which  the 
other  expectorant  ingredients  would  be  applicable. 

In  croup,  it  is  customary  to  increase  the  dose  of  hive  syrup  very 
much  above  that  mentionea  in  the  books,  or  to  repeat  it  every  fifteen 
or  twenty  minutes  till  the  patient  vomits.  The  dose  for  a  child  one 
year  old  may  be  ten  drops,  for  one  of  two  years  fifteen,  of  three  years 
twenty-five  drops,  and  so  on,  repeated  as  above.  Syrup  of  seneka  is 
the  most  acrid  of  its  class ;  its  use  is  indicated  in  chronic  catarrh  not 
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accompanied  by  inflammatory  action;  it  is  seldom  urged  so  as  to 
produce  its  emetic  effect^  except  in  ocmibination  with  other  remedies. 

In  compounding  expcK^torant  and  sedative  remedies^  9yrup  of  lacttp' 
earium  will  be  a  convenient  anodyne,  destitute  of  astringency,  and  will 
probably  be  more  used  in  that  way  than  by  itselfl 

The  two  astringents  in  this  group,  ayrup  of  blackberry  root  and  of 
red  rose,  are  both,  as  yet,  untried;  the  latter  possesses  some  elements  of 
general  aooeptance; 

Spioed  9yrup  of  rhubarb  is,  probably  without  exception,  the  most 
flimiKar  remedy  for  the  so-caUed  summer  complaint  of  cbildren,  the 
form  of  diarrhoea,  usually  connected  with  teethmg,  so  extremely  pre- 
valent and  fatal  in  our  large  cities  during  the  intense  heat  of  summer. 
It  has  the  advantage  of  bein^  a  warming  tonic  or  stomachic,  as  well 
ms  a  very  mild  laxative,  and  is  given  in  doses  from  a  teaspoonful  for 
an  infant  of  a  year  old  to  a  tablespoonful  or  more  for  older  children 
and  adults. 

Oompound  syrup  of  sareapariUa  is  manufactured  in  very  large  quan- 
tities b^  pharmaceutists,  and,  after  many  fluctuations,  has  an  extended 
reputation  among  practitioners  of  medicine,  as  well  as  the  public  at 
large.  Its  chief  use  is  in  skin  diseases,  and  in  syphilitic  and  scrofti<> 
lous  cases,  in  which  it  is  used  both  alone  and  combined  with  mercu- 
rials, iodides,  ke. 

The  extensive  range  of  diseases  to  which  sarsaparilla  is  applicable^ 
and  the  harmless  character  of  the  remedy,  have  made  it  a  great 
fiftvorite  with  empirics,  so  that  there  are  an  immense  number  of  quack 
medicines  sailing  under  its  name,  and  not  a  few  called  alteratives  and 
panaceas,  which  contain  it  as  one  of  their  ingredients.  So  numerous 
and  so  generally  popular  were  these,  several  years  ago,  that  the  period 
of  their  greatest  popularity,  from  1845  to  1850,  has  been  called  among 
druggists  the  "sarsaparilla  era."  Many  of  these,  as  the  notorious 
Townsend's,  the  chief  merit  of  which  was  its  great  dilution  and  the 
large  size  of  the  bottles  in  which  it  was  put  up,  have  gone  into  merited 
disuse,  while  a  few  are  yet  in  demand. 

It  is  greatly  to  be  regretted  that  educated  physicians  should  so  fre- 
quently lend  their  influence  to  the  empiric  by  countenancing,  and 
even  recommending,  these  medicines,  some  of  which  may  no  doubt 
be  found  usef\il  in  their  hands,  but,  besides  the  disadvantage  of  our 
being  ignorant  of  their  composition,  they  are  generally  inferior  to  the 
officinal  and  other  legitimate  preparations,  in  medicinal  virtues. 

FouBTH  Group. — Of  sjnips.    Eztraoted  bj  water. 
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REMARKS  ON  THE  FOURTH  GROUP. 

Syrup  of  rhatany  is  made  either  directly  from  the  powdered  root  hj 
percolation  with  cold  water,  evaporation,  and  incorporation  with  soffi, 
or  from  the  extract  (aqueous)  by  dissolving  it  in  water,  and  dissolvh^ 
sugar  in  the  solution  by  the  aid  of  heat  This  syrup  leaves  nothing 
to  desire  as  an  elegant  and  efficient  astringent^  and  one  which  is  pie* 
pared  with  great  facility. 

Syrup  of  wild  cherry  is  also  made  by  percolation  with  cold  water; 
the  process  requires  care  to  be  successful  in  extracting  the  whole  of 
the  soluble  prmciples  with  the  small  amount  of  water  allowable; 
evaporation  is  inadmissible  on  account  of  the  great  volatility  of  die 
contained  hydrocyanic  acid.  The  full  production  of  this  £rom  tbe 
amygdalin  and  emulsin  contained  in  the  bark  suggests  the  precautiQii 
of  subjecting  the  powder  to  the  action  of  water  for  twentj^-foor  boon 
previous  to  displacement,  as  directed  in  the  Pharmacopoeia.  The  in- 
fusion acquires  richness  of  flavor  and  color  by  standing  until  a  pred* 
{>itate  begins  to  form  in  it,  before  adding  the  sugar.  In  this  instance^ 
ess  than  the  foil  proportion  of  sugar  directed  for  syrupy  ceneraUy,  is 
sufficient  to  preserve  it,  owing  to  the  antiseptic  properties  cf  the  hydro- 
cyanic acid. 

Syrup  of  wild  cherry  is  one  of  the  most  popular  and  really  valuable 
of  tonic  and  sedative  remedies,  bein^  much  used  in  pulmonary  aflbo- 
tions,  connected  with  an  atonic  condition  and  harassing  cough. 

Fifth  Group. — STraps  contaiiiing  acetic  acid. 

SjrapuM  allii.    By  maceration  of  garlic,  Jiy,  in  dU.  acet.  acid,  OJ,  aiigar  being  after- 
wards added.    Antispasmodic.    Dose,  f  5j« 
"       sciUsB.    Vinegar  of  squill  OJ  +  sugar  Iby.    Expectorant.    Dose,  f  3J. 

Of  these,  the  first  is  but  rarely  used ;  but  the  second  is  an  eztremelv 
common  expectorant,  used  both  by  itself  and  in  combination  with 
camphorated  tincture  of  opium,  tincture  of  di^italisy  syrup  of  ipeca- 
cuanha, and  other  medicines.  The  presence  of  the  acetic  element  takes 
from  this  preparation  the  cloying  character  which  belongs  to  the 
syrups  generally. 

WoRKiNa  Formulas  fob  the  Officinal  Stbupel 

Syrupua.    {Simple  Syrup.)  U.  S.  P. 

Take  of  Sugar,  in  coarse  powder,  thirty-six  troyounces. 
Distilled  water  a  sufficient  quantity. 

Dissolve  the  sugar,  with  the  aid  of  heat^  in  twenty  fluidounces  of 
distilled  water,  raise  the  temperature  to  the  boiling  pointy  and  strain 
the  solution  while  hot.  Then  add  sufficient  distilled  water,  through 
the  strainer,  to  make  the  syrup  measure  two  pints  and  twelve  fluid- 
ounces,  or  weigh  fifty-five  troyounces.  Lastly,  incorporate  the  water, 
added  through  the  strainer,  with  the  solution.  Syrup,  thus  prepared, 
has  the  specific  gravity  1.817. 

My  judgment  coincides  with  that  of  some  others  in  preferring  to 
make  syrup  with  a  very  slight  excess  of  water,  not  only  on  account 
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of  the  convenient  reUtions  of  the  oommercial  weights  to  the  required 
proportion  of  liquid  by  measure,  but  also  because  it  is,  on  the  whole, 
more  satisfiictorj.  There  is  always  some  waste  of  the  fluid  by  evapo- 
ration where  heat  is  applied,  and  when  the  fo31  officinal  proportion  of 
sugar  is  used,  a  portion  is  liable  to  crystallize  out  on  standing,  and 
thus  by  abstracting  sugar  weakens  the  remainder,  unless  the  direction 
given  in  the  above  formula  for  supplying  the  loss  by  evaporation,  is 
carefully  and  accurately  complied  with,  which  on  the  large  scale  in 
which  syrups  are  generally  made,  is  not  to  be  expected. 

Beduced  to  commercial  or  avoirdupois  weights,  the  right  propor- 
tions to  make  syrup  of  standard  strength  is  a  pound  of  sugar  to  eight 
flaidounces  and  a  fluidrachm  of  water ;  the  nuidrachm  is  obviously 
superfluous,  and  hence  is  omitted  in  the  following  formula^  which  1 
have  used  for  many  years  with  satisfaction: — 

Simple  Syrup. 

Take  of  Sugar        •        .        .2  lbs.  com.        80  lbs.  com. 
Water       .        .        .1  pint  5  gallons. 

Dissolve  the  sugar  in  the  water  without  heating  unnecessarily. 
The  yield  from  the  pint  of  water  will  be  nearly  thirty-five  fluidounces^ 
not  a  quart  (thirty-two  fluidounces)  as  formerly  stated;  to  make  a 
quarty  fifteen  fluidoimces  of  water  and  a  pound  and  fourteen  oimces  of 
sugar  should  be  used.  The  yield  from  the  larger  quantity  in  the  for- 
mula, would  bear  the  same  proportion,  being  a  fraction  over  nine  and 
a  half  gallons. 

Syrupua  Acacia.    {Syrup  of  Qum  Arabic^    U.  S.  P. 

Take  of  Gum  Arabic,  in  pieces,  two  troyounces. 

Sugar,  in  coarse  powder  (15J  oz.  com).,  fourteen  troy- 
ounces. 
Water  eight  fluidounces. 
'  Dissolve  in  the  water,  first  the  gum  Arabic  without  heat,  then  the 
sugar  with  a  gentle  heat,  and  strain. 

Syrupua  Acidi  Citrici.    {Syrup  of  Citric  Add.)  U.S. P. 

Take  of  Citric  acid,  in  fine  powder,  one  hundred  and  twenty  grains. 
Oil  of  lemons  four  minims. 
Syrup  two  pints. 
Rub  the  citric  acid  and  oil  of  lemon  with  a  fluidounce  of  the  syrup ; 
then  add  the  mixture  to  the  remainder  of  the  syrup,  and  dissolve  with 
a  gentle  heat. 

Syrupus  Aim,    {Syrup  of  CfarUc)  U.S. P. 

Take  of  Garlic,  sliced  and  bruised,  six  troyounces. 

Sugar,  in  coarse  powder  (1  lb.  10  oz.  com.),  twenty-four 

troyounces. 
Diluted  acetic  acid  a  pint. 
Macerate  the  garlic  with  ten  fluidounces  of  the  diluted  acetic  acid, 
in  a  glass  vessel,  for  four  days,  and  express  the  liquid.  Then  mix  the 
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residue  with  the  remainder  of  the  add,  and  again  expreas  until  soiBl- 
cient  additional  liquid  has  been  obtained  to  make  the  whole,  whec*- 
filtered,  measure  a  pint.    Lastly,  introduce  the  sugar  into  a  two-pia^ 
bottle,  pour  upon  it  the  filtered  liquid,  and  agitate  until  it  is  disaolvedU^- 

Syrupua  AmygdaUe.    {Syrup  of  Almond.)  U.  S.  P. 

Take  of  Sweet  almond  twelve  troyounoea. 
Bitter  almond  four  troyounces. 
Sugar,  in  coarse  powder  (4  lbs.  16  oz.  oom.)^  seventy-two 

troyounces. 
Water  three  pints. 
Having  blanched  the  almonds,  rub  them  in  a  mortar  to  a  very  fine 
paste,  adding,  during  the  trituration,  three  fluidounces  of  the  water 
and  twelve  troyounces  of  the  sugar.  Mix  the  paste  thoroughly  with 
the  remainder  of  the  water,  strain  with  strong  expression,  add  to  the 
strained  liquid  the  remainder  of  the  sugar,  and  dissolve  it  with  the  aid 
of  a  gentle  heat.  Lastly,  strain  the  solution  through  muslin,  and, 
having  allowed  it  to  cool,  keep  it  in  well-stopped  bottles  in  a  cool 
place. 

Syrupua  Aurantii  Ooriicis.    {Syrup  of  Orange  Peel)  TJ.  S.  P. 

Take  of  Sweet  orange  peel,  recently  dried  and  in  moderately  fine 
powder,  two  troyounces. 
Carbonate  of  magnesia  half  a  troyounoe. 
Sugar,  in  coarse  powder  (1  lb.  14j^  oz.  com.)^  twenty-eight 

troyounces. 
Alcohol, 

Water,  each,  a  sufficient  quantity. 
Moisten  the  orange  peel  with  half  a  fiuidounce  of  alcohol,  introduce 
it  into  a  conical  percolator,  and  pour  alcohol  upon  it  until  six  fluid- 
ounces  of  tincture  have  passed.  Evaporate  this,  at  a  temperature  not 
exceeding  120^,  to  two  fluidounces,  add  the  carbonate  of  maffnesiA 
and  a  troyounce  of  the  sugar,  and  rubihem  together,  gradually  rading 
half  a  pint  of  water  during  the  trituration.  Then  filter,  an^  having 
added  sufficient  water  to  make  the  liquid  measure  a  pint^  di^lve  in 
it  the  remainder  of  the  sugar  with  the  aid  of  a  gentle  heat,  and  strain. 

Syrupua  Aurantii  Florum.    {Syrup  of  Orange  Flawera.)    U-  S.  P. 

Take  of  Orange  flower  water  five  fluidounces. 

Sugar,  in  coarse  powder  (2  lbs.  7^  oz.  com.),  thirty-six 

troyounces. 
Distilled  water  fifteen  fluidounces. 
Dissolve  the  sugar  in  the  distilled  water,  with  the  aid  of  a  gentle 
heat,  and  raise  the  temperature  to  the  boiling  point.    When  the  solu- 
tion is  nearly  cold,  mix  thoroughly  with  it  the  orange  flower  water, 
and  strain. 


/- 
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SyrupuB  Ipecaeucmhw.    {Syrup  of  Ipecacuanha,)    U.  S.  P. 

Take  of  Fluid  extract  of  ipecacoanlia  two  fluidounoes. 

Sjrup  thirty  fluidoonces. 
Mix  them. 

Syrupua  Krameriae.  {Syrup  of  Rhatany)    U.  S.  P, 

Take  of  Rhatany,  in  moderately  fine  powder,  twelve  trojounces. 

Sugar,  in  coarse  powder  (2  lbs,  1  oz.  com.),  thirty  troy- 

ounces. 
Water  a  sufficient  quantity. 
Mix  the  rhatany  with  half  a  pint  of  water,  and,  having  allowed 
the  mixture  to  stand  for  two  hours,  introduce  it  into  a  glass  percolator 
and  gradually  pour  water  upon  it  until  four  pints  oi  filtered  liquid 
are  obtained.  Evaporate  this,  by  means  of  a  water  bath,  to  seventeen 
fluidounces,  and  having  added  the  sugar,  dissolve  it  with  the  aid  of  a 
gentle  heat,  and  strain  the  solution  while  hot 

This  syrup  may  also  be  prepared  in  the  following  manner : — 

Take  of  Extract  of  rhatany  two  troyounces. 

Sugar,  in  coarse  powder  (2  lbs.  1  oz.  com.),  thirty  troy- 
ounces. 
Water  a  pint. 
Dissolve  the  extract  in  the  water  and  filter;  then,  having  added 
the  sugar,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain  the 
solution  while  hot. 

Syrupu8  Lactucarii.    {Syrup  of  Laciucarium.)    U.  S.  P. 

Take  of  Lactucarium  a  troyounce. 
Syrup  fourteen  fluidounces. 
Diluted  alcohol  a  sufficient  quantity. 

Rub  the  lactucarium  with  sufficient  diluted  alcohol,  gradually  added, 
to  bring  it  to  a  syrupy  consistence.  Then  introduce  it  into  a  conical 
percolator,  and  having  carefully  covered  the  surface  with  a  piece  of 
muslin,  gradually  pour  diluted  alcohol  upon  it  until  half  a  pint  of 
tincture  has  passed.  Evaporate  this,  by  means  of  a  water  bath,  at  a 
temperature  not  exceeding  160°,  to  two  fluidounces,  mix  it  with  the 
syrup,  previously  heated,  and  strain  while  hot. 

Syrupus  Limonis.    {Syrup  of  Lemon,)    U.  S.  P. 

Take  of  Lemon  juice,  recently  expressed  and  strained,  a  pint. 

Sugar,  in  coarse  powder  (3  lbs.  5  oz.  com.),  lorty-eight 

troyounces. 
Water  a  pint. 
Mix  the  lemon  juice  and  water,  and,  having  added  the  sugar  to  the 
mixture,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain  the  solu- 
tion while  hot. 
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Syrupus  Pruni  Virginianm.    {Syrup  of  Wild  Oherry  Barh)  IT.  S.  P. 

Take  of  Wild  oherry  bark,  in  coarse  powder,  five  trojoanoee. 

Sugar,  in  coarse  powder  (1  Id.  14^  oz.  com.),  twenty-eight 

troyounces. 
Water  a  sufficient  quantity. 
Moisten  the  bark  thoroughly  with  water,  and  allow  it  to  stand  for 
twenty-four  hours  in  a  close  vessel ;  then  pack  it  firmly  in  a  ghas 
percolator,  and  gradually  pour  water  upon  it  until  a  pint  of  filtered 
liquid  is  obtained.  To  this,  transferred  to  a  bottle,  add  the  sugar,  and 
agitate  occasionally  until  it  is  dissolved. 

Syrupus  Jihei.    {Syrup  of  Bhubari.)   U.  S.  P. 

Take  of  Fluid  extract  of  rhubarb  three  fluidounces. 

Syrup  twenty-nine  fluidounces. 
Mix  them  thoroughly. 

Syrupus  Bhei  Aromaticus,    {Aromatic  Syrup  of  JRhuharh^   U.  S.  P. 

Take  of  Bhubarb,  in  moderately  fine  powder,  two  troyounces  and 
a  half. 
Cloves,  in  moderately  fine  powder. 
Cinnamon,  in  fine  powder,  each,  half  a  troyounce. 
Nutmeg,  in  moderately  fine  powder,  one  hundred  and 

twenty  grains. 
Syrup  six  pints. 

Diluted  alcohol  a  sufficient  quantity. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  two 

fluidounces  of  diluted  alcohol,  introduce  it  into  a  conical  percolator, 

and  pour  diluted  alcohol  upon  it  until  a  pint  of  tincture  has  passed. 

Add  this  to  the  syrup,  previously  heated,  and  mix  them  thoroughly. 

Syrupus  Rosss  Oallicas.    {Syrup  of  Bed  Rose)    U.  S.  P. 

Take  of  Red  rose,  in  moderately  fine  powder,  two  troyounces. 

Sugar,  in  coarse  powder  (1  lb.  i\  oz.  com.),  eighteen  troy* 

ounces. 
Diluted  alcohol. 

Water,  each,  a  sufficient  quantity. 
Moisten  the  rose  with  diluted  alcohol,  pack  it  firmly  in  a  conical 
glass  percolator,  and  gradually  pour  diluted  alcohol  upon  it  until  a 
fluidounce  of  tincture  has  passed.  Set  this  aside,  and  continue  the 
percolation  until  five  fluidounces  more  of  tincture  are  obtained. 
Evaporate  this  with  a  gentle  heat  to  a  fluidounce  and  a  half,  and  mix 
it  with  seven  fluidounces  of  water.  Then,  having  added  the  suffSTf 
dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain  the  solution  while 
hot.  Lastly,  when  the  solution  is  cold,  add  the  fluidounce  of  reserved 
tincture,  and  mix  them  thoroughly. 
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Syrupus  Bubi.  '  {Syrup  of  Blackberry  Boat.)  IT.  S.  P. 

Take  of  Blackberry  root,  in  moderately  fine  powder,  eight  troy- 
ouncea. 
Syrap  a  pint  and  a  hal£ 
IJiluted  alcohol  a  sufficient  quantity. 
Introduce  the  powder,  previously  moistened  with  four  fluidounces 
of  diluted  alcohol,  into  a  glass  percolator,  and  pour  diluted  alcohol 
upon  it  until  a  pint  and  a  half  of  tincture  have  passed.    Evaporate 
this  by  means  of  a  water  bath,  at  a  temperature  not  exceeding  160^, 
to  half  a  pint ;  then  mix  it  while  hot  with  the  syrup  previously  heated, 
and  strain. 

Syrupus  SanapariUm  Compositus.    {Chmpound  Syrup  of  Sarsaparilla.) 

U.S.  P.  ^ 

Take  of  Sarsaparilla,  in  moderately  coarse  powder  (1  lb.  10  ozs.  • 
com.),  twenty-four  troyounces. 
Guaiacum  wood,  in  moderately  coarse  powder,  three  troy- 
ounces. 
Pale  rose,  in  moderately  coarse  powder. 
Senna,  in  moderately  coarse  powder. 
Liquorice  root,  in  moderately  coarse  powder,  each,  two 

troyounces. 
Oil  oi  sassafras, 
Oil  of  anise,  each,  five  minims. 
Oil  of  gaultheria  three  minims. 

Sugar,  m  coarse  powder  (6  lbs.  9  oz.  com.),  ninety-six  troy- 
ounces. 
Diluted  alcohol  a  sufficient  quantity. 
Mix  the  solid  ingredients,  except  the  sugar,  with  three  pints  of 
diluted  alcohol,  and  allow  the  mixture  to  stand  for  twenty-four  hours ; 
then  transfer  it  to  a  cylindrical  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  ten  pints  of  tincture  have  passed.    Evaporate 
this,  by  means  of  a  water  bath,  to  four  piuts,  filter,  and,  having  added 
the  sugar,  dissolve  it  with  the  aid  of  heat,  and  strain  the  solution  while 
hot    Lastly,  rub  the  oils  with  a  small  portion  of  the  solution,  and  mix 
them  thoroughly  with  the  remainder. 

Syrupus  Scilke.    {Syrup  of  Squill)   U.  S.  P. 

Take  of  Vinegar  of  squill  a  pint 

Sugar,  in  coarse  powder  (1  lb.  10  oz.  com.),  twenty-four 
troyounces. 
Dissolve  the  sugar  in  the  vinegar  of  squill,  with  the  aid  of  a  gentle 
heat,  and  strain  the  solution  while  hot. 
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Syrupua  SciUm  (hmpanttis.    {(hmpound  Syrup  of  SjuiU.)    IJ.S.F. 

Take  of  Squill^  in  moderately  coarse  powder, 

Seneka,  in  moderately  fine  powder,  each,  four  troyotmoes. 
Tartrate  of  antimony  and  potassa  forty-eight  grains. 
Sugar,  in  coarse  powder  (2  lbs.  14  oz.  com.),  forty-two 

troyounces. 
Diluted  alcohol, 

Water,  each,  a  sufficient  quantity. 
Mix  the  squill  and  seneka,  and,  having  moistened  the  mixture  with 
half  a  pint  of  diluted  alcohol,  allow  it  to  stand  for  an  hour.  Then 
transfer  it  to  a  conical  percolator,  and  pour  diluted  alcohol  upon  it 
until  three  pints  of  tincture  have  passed.  Boil  this  for  a  few  minutes, 
evaporate  it  by  means  of  a  water  bath  to  a  pint,  add  six  fiuidounoes 
of  boiling  water,  and^lter.  Dissolve  the  sugar  in  the  filtered  liquid, 
•  and,  having  heated  the  solution  to  the  boiling  pointy  strain  it  while 
hot.  Then  dissolve  the  tartrate  of  antimony  and  potassa  in  the  solu- 
tion while  still  hot,  and  add  sufficient  boiling  water,  through  the 
strainer,  to  make  it  measure  three  pints.  Lastly,  mix  the  whole  tho- 
roughly together. 

Syrupua  SenegBe.    {Syrup  of  SeneJea)   U.  S.  P. 

Take  of  Seneka,  in  moderately  fine  powder,  four  troyounces. 

Sugar,  in  coarse  powder  (1  lb.  \  oz.  com.)^  fifteen  troy? 

ounces. 
Diluted  alcohol  two  pints. 
Moisten  the  seneka  with  two  fluidounces  of  the  diluted  alcohol ; 
then  transfer  it  to  a  conical  percolator,  and  gradually  pour  on  it  the 
remainder  of  the  diluted  alcohol.  When  the  tincture  nas  ceaded  to 
pass,  evaporate  it^  by  means  of  a  water  bath,  at  a  temperature  not  ex- 
ceeding 160^,  to  half  a  pint ;  then  filter,  and,  having  added  the  sugar,  dis- 
solve it  with  the  aid  of  a  gentle  heat,' and  strain  the  solution  while  hot 

'  Syrupus  Tolutanus.    {Syrup  of  Tolu.)    U.  S.  P. 

Take  of  Tincture  of  Tolu  two  fluidounces. 

Carbonate  of  magnesia  one  hundred  and  twenty  grains. 
Sugar,  in  coarse  powder  (1  lb.  12J  oz.  com.),  twenty-six 

troyounces. 
Water  a  pint. 
Rub  the  tincture  of  Tolu  first  with  the  carbonate  of  magnesia  and 
two  troyounces  of  the  sugar,  then  with  the  water,  gradually  added, 
and  filter.  To  the  filtered  liquid  add  the  remainder  of  the  sugar,  and, 
having  dissolved  it  with  the  aid  of  a  gentle  heat^  strain  the  solution 
while  hot. 

Syrupus  Zingiheris.     {Syrup  of  Ganger,)    U.  S.  P. 

Take  of  Tincture  of  ginger  six  fluidounces. 

Carbonate  of  magnesia  half  a  troyounce. 

Sugar,  in  coarse  powder,  one  hundred  and  eight  troy- 
ounces (7  lbs.  6J  oz.  com.). 

Water  four  pints. 
Evaporate  the  tincture  to  three  fluidounces  with  a  gentle  heat ;  then 
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rub  it  first  with  the  oarbonate  of  magnesia  and  two  troyounces  of  the 
Bugar,  and  afterwards  with  the  wkter,  gradually  added,  and  filter. 
To  the  filtered  liquid  add  the  remainder  of  the  sugar,  and,  having 
dissolved  it  with  the  aid  of  a  gentle  heat,  strain  the  solution  while 
hot 

Unofficinal  Sybups. 

Syrup  of  Chamomile.    {Syrupus  Anthemidts,) 

Take  of  Chamomile  flowers,  in  coarse  powder  One  troyounce. 

Cold  water Twelve  fluidounces, 

Befined  susar,  in  coarse  powder     •    Twentj  ounces. 

Make  an  infusion  by  displacement  of  the  chamomile  flowers  and 
water,  remove  the  residue  from  the  apparatus,  and  place  the  coarselv 
powdered  sugar  in  its  stead;  on  this  pour  the  infusion  until  it  is 
entirely  dissolved. 

The  foregoing  formula  bv  the  author  was  published  in  the  "  Ame- 
rican Journal  of  Pharmacy,  voL  xvi  p.  18,  and  although  not  an  active 
medicinal  agents  has  been  acceptable  to  some  of  the  many  admirers  of 
chamomile. 

The  dose  might  be  stated  at  a  tablespoonful. 

Syrup  of  Pipsissewa.    {Syrupus  Chimaphilse.)    (Pro£  Procter.) 

Take  of  Pipsissewa  (Chimaphila,  U.  &)      •    Four  troyounces. 

Sugar Twelve  troyounces. 

Water A  sufficient  quantity. 

Macerate  the  pipsissewa,  finely  bruised,  in  eight  fluidounces  of  water 
for  thirty-six  hours^  and  then  subject  it  to  displacement,  until  one  pint 
of  fluid  is  obtained ;  reduce  this  by  evaporation  to  eight  fluidounces, 
add  the  sugar,  and  form  a  syrup  in  the  usual  manner. 

The  long  preliminary  maceration  is  rendered  necessary  by  the  cori- 
aceous character  of  the  leaves,  which  impedes  their  easy  saturation  by 
the  menstruum. 

On  account  of  this  property,  some  have  preferred  boiling  them  in 
successive  portipns  of  water,  mixing  the  decoctions,  evaporating,  and, 
after  the  sugar  has  been  dissolved,  adding  a  small  portion  of  alcohol 
to  obviate  the  proneness  to  decomposition,  common  to  most  syrups 
made  in  this  way. 

One  fluidounce  of  this  syrup  represents  two  drachms  of  the  leaves. 
Syrup  of  pipsissewa  is  an  efficient  preparation  of  one  of  our  most 
valuable  ana  abundant  indigenous  tonic  and  alterative  medicines. 
Dose,  a  tablespoonful. 

Pipsissewa  is  much  used  in  combination  with  sarsaparilla  and  other 
alteratives,  and  enters  into  numerous  private  recipes  of  that  descrip- 
tion. 

Syrup  of  Uva  Ursi.    {Syrupus  Uvee  Ursi.)    (Duhamel  and  Procter.) 

Take  of  Bearberry  leaves  (Uva  Ursi,  U.  S,)    Four  troyounces. 

Water A  sufficient  quantity. 

Sugar One  pound. 

To  the  finely  bruised  uva  ursi,  add  water  till  it  is  thoroughly  mois- 
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tenedy  then  place  it  in  a  displacement  apparatus,  and  operate  bj 
percolation  till  it  is  exhausted  of  all  its  soluble  active  principkB; 
then  evaporate  to  ten  iiuidounces ;  add  the  sugar,  and  form  a  syrupy 
marking  81^  Baumd 

The  dose  of  this  might  be  stated  at  a  tablespoonfuL  lake  ihe  fore- 
going, this  syrup  is  a  good  preparation  of  a  valuable  medicine;  the 
two  may  often  be  advantageously  associated  in  diseases  of  the  urinary 
organs. 

Compound  Syrup  of  Carrageen. 

Take  of  Horehoimd  (Marrubium,  U.  S.)      .    1  ounce. 

Liverwort  (Hepatica,  U.  S.)   .        .6  drachma. 

Water 4  pints. 

Boil  for  16  minutes,  express,  and  strain,  then  add 

Carrageen  (Chondrus,  U.  S.)  .    6  drachms. 

Previously  well  washed  with  cold  water.  Boil  again  for  15  or  20 
minutes,  strain  through  flannel,  and  add 

Sugar  1  lb.  (commercial)  to  each  pint  by  measure. 
The  dose  of  this  agreeable  medicine  is  a  teaspoonful  occasionally; 
it  is  a  good  demulcent,  without  sedative  effects. 

The  foregoing  recipe  has  been  in  use  for  some  twenty  years  in  our 
establishment,  and  the  syrup  has  been  pretty  extensively  used  as  a 
popular  cough  medicine.  It  does  not  keep  well  in  summer,  unlesB.  in 
a  cool  place. 

Compound  Syrup  of  Blackberry  Root,    {Syrupus  Rvbi  Comp^ 

Take  of  Blackberry  root  bruised         .    8  troyounces. 
Cinnamon, 
Cloves,  and 
Nutmegs,  of  each    .        .  *       .3  drachms. 

Sugar 4  pounds  (commercial). 

Water 4  pints. 

Boil  the  root  and  the  aromatics  in  the  water  for  one  hour ;  express 
and  strain ;  then  add  the  sugar,  form  a  syrup,  and  again  strain ;  then 
add 

French  brandy        •        .        .6  fluidounces. 
Oil  of  cloves,  .and 

Oil  of  cinnamon,  of  each        .    4  drops. 
Dose,  from  a  teaspoonful  for  a  child  of  two  ^ears  old,  to  a  table* 
spoonful  for  an  adult,  repeated  as  occasion  requires. 

The  astringent  virtues  of  blackberry  root  are  almost  universally 
known,  and  it  is  much  used  in  the  form  of  decoction  and  syrup. 
throughout  the  country,  both  as  a  domestic  remedy  and  in  rwular 
medical  practice.  This  preparation  has  been  long  in  use,  and  has 
the  merit  of  an  aromatic  and  gently  stimulant  effect  combined  with 
astringency. 

Syrup  of  Sweet  Oum  Bark.    {Liquidambar  Styraciflua,) 

Dr.  Charles  W.  Wright,  Professor  of  Chemistry  in  the  Kentucky 
School  of  Medicine,  recommends  a  syrup  made  from  the  bark  (n 
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lijuidambar  styractflua,  or  Bweet  gum  tree  of  our  forests,  as  a  remedy 
in  the  diarrhoea  so  prevalent  among  children  in  our  large  cities  in  hot 
weather,  and  whieh  frequently  terminates  in  cholera  infantum.  His 
formula  is  that  of  the  officinal  syrup  of  wild  cherry,  merely  substi- 
tuting one  bark  for  the  other.  Tiie  advantage  claimed  for  it  is  that 
of  bemjz  retained  by  an  irritable  stomach  when  almost  every  other 
form  of  astringent  medicine  is  rejected;  the  taste  is  very  agreeable. 
The  dose  for  an  adult  is  a  fluidounce  after  each  operation  of  the 
bowels ;  children  may  take  from  a  fluidrachm  to  half  a  fluidounce. 

Syrup  of  Frostwort.  {Syrupus  SeUarUhemi.) 

Take  of  Frostwort  (the  herb)  .        •    4  ounces. 
Water,  and 

Alcohol,  of  each  .  •  A  sufficient  quantity. 
Surar  .  .  .  .16  ounces. 
Macerate  the  bruised  herb  in  eight  fluidounces  of  diluted  alcohol, 
for  twenty-four  hours ;  percolate  with  a  mixture  of  one  part  of  alcohol 
to  three  of  water,  till  the  liquid  comes  over  nearly  free  from  the  taste 
Mid  color  of  the  plant ;  then  evaporate  to  one  pint,  add  the  sugar 
boil  for  a  minute  or  two,  and  strain.  * 

Bock  rose,  firostwort,  and  frost  weed,  are  common  synonyms  of  the 
lierb  which  is  officinal  in  the  secondary  list  of  the  Pharmacopoeia  as 
belianthemum,  the  herb  of  helianthemum  Ganadense;  but  more 
ftmiliarly  known  as  cistus  Canadensis,  the  name  given  to  it  by  some 
botanists.  ' 

Having  for  some  years  prepared  a  syrup  of  this  plants  which  was 
used  with  success  by  my  brother,  the  late  Dr. 'Isaac*  rarrish,  in  scrofu- 
lous affections  of  the  eyes,  and  also  by  several  other  practitioners  in 
diseases  of  the  scrofulous  type,  I  insert  the  formula  as  above  for  the 
information  of  such  as  are  disposed  to  make  a  trial  of  this  valuable 
indigenous  alterative. 

The  dose  of  this  syrup  is  a  fluidrachm  three  times  a  day. 

Syrup  of  BiUersweeL    {Syrupus  DuJcamarae.) 

Take  of  Bittersweet,  coarsely  powdered     .      4  ounces. 

Water 12  ounces. 

Alcohol        .        .        .        .   %    .      4  fluidounces. 
Mix  the  liquids,  pour  on  the  powder  in  a  displacer  until  one  pint  of 
tincture  is  obtainea,  adding  water  to  displace  the  mixed  alcohol  and 
water ;  evaporate  to  half  a  pint,  add  fifteen  ounces  of  sugar,  and  make 
a  sp^p*    DosB,  a  tablespoonful. 

This  recif>e  famishes  a  syrup  which  is  adapted  to  use  by  itself,  or 
in  combination  with  those  of  sarsaparilla  and  other  alteratives  in  cuta- 
neous and  rheumatic  diseases. 
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Syrup  of  Oillenia, 

Take  of  Gillenia  (Root)     .        .        .        .    2ij- 
Diluted  alcohol    .        .        •        •    Qj. 

Sugar Sbiiss. 

Water Sufficient. 

Beduce  the  gillenia  to  coarse  powder,  treat  it  by  displacement  with 
diluted  alcohol  till  Oj  is  obtained.  Evaporate  to  f  JErj,  filter,  and  add 
sufficient  water  to  make  the  liquid  measure  Oj\  then  add  the  sugar 
and  dissolve  by  the  aid  of  heat 

This  svrup  has  twice  the  proportion  of  the  medicinal  ingredient 
contained  in  syrup  of  ipecacuanha  which  it  resembles  in  properties^ 
though  less  agreeable  to  the  taste.    The  dose  is  f  5j. 

The  high  price  which  ipecacuanha  has  so  long  sustained,  has  led 
to  inquiries  lor  a  good  substitute  growing  on  our  own  soil,  and  always 
attainable.  "  Gillenia  trifoliata,"  Indian  physic,  is  a  common  indige- 
nous herb,  the  root  of  which  has  long  been  known  to  possess  TerY 
decided  nauseant  and  emetic  properties.  It  cannot  be  claimed  for  it 
that  it  is  identical  with  ipecacuanha  in  therapeutical  action,  although 
sufficiently  allied  to  it  to  be  used  in  many  caaes^  particularly  of 
catarrhal  affections,  as  a  substitute.  The  foregoing  syrup  I  have 
contrived  with  a  view  to  remove  one  of  the  chief  objections  on  the 
part  of  the  physician  to  the  trial  of  indigenous  drugs^  namely,  the 
absence  of  suitable  preparations.  As  far  as  it  has  yet  been  uadd,  it 
gives  promise  of  answering  a  good  purpose. 

Williama'  Sarsapa/rilla  Syrup, 

This  preparation  was  much  prescribed  by  the  late  Dr.  J.  EL  Mitchell, 
who  furnished  the  following  formula : — 

Take  of  Compound  syrup  of  sarsaparilla  •        .    Qj. 
Corrosive  chloride  of  mercury     .        .    gr.  ij. 
Extract  of  conium        .        .        .        .    Jj* 
Triturate  the  corrosive  chloride  with  a  little  alcohol  and  water  till 
dissolved,  then  incorporate  it  and  the  extract  of  conium  with  the  syrup. 
Dose,  a  tablespoonful. 

Syrup j)f  AssafoRtida.    (R.  Peltz.) 

The  object  of  this  formula  is  to  furnish  a  preparation  of  assalbetidai 
free  from  alcoholic  stimulus,  and  yet  tolerably  permanent.  Although 
an  old  specimen  of  this  syrup  has  a  more  fetid  odor  than  a  recent  oim^ 
yet  the  change  takes  place  much  less  rapidly,  and  to  a  less  extenti 
than  in  the  case  of  the  milk  or  mixture  of  assafoetida^  for  which  it 
may  be  substituted  by  the  physician  when  it  is  not  convenient  tof 
prepare  the  former : — 

Take  of  Assafoetida One  ounce. 

Boiling  water       ....    One  pint. 

Sugar Two  ponnda 

Rub  the  assafoetida  with  part  of  the  boiling  water,  till  a  uniform 
paste  is  made ;  then  gradually  add  the  rest  of  the  water,  strain  and  add 
the  sugar,  applying  a  gentle  heat  to  dissolve  it.   DosE,  a  tablespoonful, 
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oontainiDg  seven  grains  and  a  half  (16  grains  to  the  fluidounce)  of 
asAafoetida. 

By  adding  one  part  of  tincture  of  assafoetida  to  four  parts  of  syrup, 
and  ^^evaporating  off  the  alcohol,  a  substitute  for  the  foregoing  may 
be  prepared. 

Syrup  of  Pappia  {Syrupus  Papa/vena). 

Take  of  Poppy-heads        .        .        •        .16  ounces. 
Diluted  alcohol    .        .        •        .      4  pints. 
Sugar 30  ounces. 

Deprive  the  ^ppy- heads  of  their  seeds ;  bruise  them  thoroughly, 
macerate  them  in  twice  their  weight  of  diluted  alcohol  for  two  aays» 
express  powerfully,  add  the  remainder  of  the  diluted  alcohol,  and 
after  twenty-four  hours  again  express;  evaporate  the  liquid  to  one 
pint^  strain,  and  add  the  sugar,  and  dissolve  by  the  aid  of  a  gentle 
heal 

This  syrup,  Which,  as  usually  prepared,  is  extremely  liable  to  fer- 
menty  and  on  that  account  is  a  very  troublesome  preparation  to 
apothecaries  who  have  occasional  calls  for  it^  may  be  conveniently 
made  by  the  above  process  of  Professor  Procter,  so  as  to  be  perma- 
nent 

The  proportion  of  the  capsules,  though  somewhat  smaller  in  this 
than  in  the  formula  of  the  London  Pharmacopoeia^  is  larger  than  those 
of  most  of  the  continental  authorities ;  the  dose  may  1^  stated  to  be 
from  a  fluidrachm  to  a  half  fluidounce.  There  is  considerable  differ* 
ence  in  the  strength  of  this  syrup,  if  the  weight  of  the  capsules  is 
taken  before  the  removal  of  the  seeds,  as  implied  in  this  recipe,  instead 
of  afterwards,  as  implied  in  the  recipe  of  the  London  College.  The 
London  College  directs  its  preparation  with  boiling  water,  and  the  sub- 
sequent addition  of  alcohol  to  prevent  fermentation,  a  very  inferior 
process  to  that  recommended  above. 

Syrup  of  SulplhcUe  of  Morphia. 

I  believe  there  is  no  published  recipe  for  this  except  one  that  is 
given  in  "Griffith's  Formulary,"  credit^  to  Cadet^  which  prescribes  one 
grain  of  the  salt  to  four  fluidounces  of  syrup.  Under  the  head  of 
Syrup  of  Poppies,  in  the  "  U.  S.  Dispensatory,"  Dr.  Wood  suggests  the 
use  of  a  syrup  made  by  dissolving  four  grains  of  the  sulphate  of 
morphia  in  a  pint  of  syrup  (a  quarter  of  a  grain  to  the  ounce,  the 
same  as  Cadet's)  as  a  substitute  for  the  syrup  of  poppies,  which,  made 
by  the  old  recipe,  is  so  prone  to  ferment. 

Notwithstanding  that  we  have  no  officinal  or  other  recognized  recipe 
(that  of  Cadet  being  almost  unknown  in  this  country),  physicians  fre- 

?uently  prescribe  syrupus  morphiae  sulphatis,  and  generally,  as  far  as 
have  inquired,  under  the  impression  that  there  is  a  syrup  correspond- 
ing in  strength  with  the  officinal  liquor  morphiae  sulphatis,  one  grain 
to  the  ounce,  and  hence  the  habit  has  grown  up  with  apothecaries  of 
making  this  preparation  extemporaneously  of  that  strength. 

This  is  more  remarkable,  from  the  fact  that  the  syrups  of  acetate 
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and  muriate  of  morphia  of  the  Dublin  Pharmaoopoeia  are  in  the  pro* 
portion  of  one  grain  to  four  fluidounces. 

This  discrepancy  in  practice  cannot,  I  think,  be  remedied  by  the 
further  publication  of  unauthorized  recipes,  and  physicians  should 
not  fail  to  indicate  the  proportions  designed  in  prescnbing  the  salt  in 
solution  in  syrup.  Should  there  not  be  an  officinal  preparation 
with  such  a  disttnctiye  name  and  authorized  proportions  as  would 
remedy  so  serious  a  departure  from  uniformity  ? 

JachsorCs  Pectoral  Syrup. 

Alfred  B.  Taylor,  in  the  '•  American  Journal  of  Pharmacy,*'  voL  xxiv. 
p.  84,  holds  the  following  language : — 

"A  prescription  of  Prof.  Samuel  Jackson,  of  Philadelphia^  fami- 
liarly known  as  his  'pectoral  syrup,'  has  obtained  oonsiderable  reputa* 
tion  from  its  beneficial  action  in  cases  of  coughs,  colds,  &c.  We  be- 
lieve the  prescription  was  originally  given  to  Mr.  E.  Durand,  bat  as 
the  syrup  has  for  some  time  been  a  standing  preparation  with  many 
of  our  druggists,  we  have  thought  that  a  published  formula  would  m 
acceptable  l^th  for  the  purpose  of  giving  its  benefit  to  those  who  may 
not  be  familiar  with  its  composition,  and  of  promoting  uniformity 
among  those  who  may  already  be  accustomed  to  prepare  it  Dr. 
Jackson  has  fUmished  us  with  the  following  recipe : — 
B. — Sassaf.  medullae       ....    3j- 


Acacias    . 
Sacchari . 
Morphiaa  muriat. 
Aquaa 


\  - 


Qj,  or  q.  8. 


"  The  sassafras  pith  and  gum  Arabic  are  to  be  put  into  the  water 
and  allowed  to  stand  ten  or  twelve  hours  with  occasional  stirring. 
The  su^r  is  to  be  dissolved,  cold,  in  the  mucilage,  which,  after  being 
strained,  should  be  made  to  measure  two  pints  by  the  addition  of  water; 
lastly,  the  muriate  of  morphia  is  to  be  dissolv^  in  the  syrup." 

In  one  recipe  which  has  been  used  for  a  number  of  years,  half  a  grain 
of  sulphate  of  morphia  is  prescribed  in  place  of  a  quarter  of  a  grain, 
to  the  ounce  as  in  the  above,  and  to  this  is  added  about  half  a  drachm 
of  Hoffman's  anodyne,  and  a  drop  of  oil  of  sassafras  to  each  pint 
A  recipe  used  by  some  pharmaceutists  is  as  follows : — 
Take  of  Syrup  of  gum  Arabic       .        .     One  pint 

Muriate  of  morphia  .        .        .    Four  eraina. 
Oil  of  sassafras         .        .        .    Four  drops. 
Mix. 
The  adult  dose  of  this  syrup  is  a  teaspoonful. 

Aubergier's  Syrup  of  Lactucarium. 

The  recipe  of  Aubergier  contains  45  grains  of  extract  of  "  English" 
lactucarium,  15  grains  of  citric  acid,  and  sufficient  boiling  water  with  the 
i>ropcr  proportion  of  sugar,  and  sufficient  orange-fiower  water  to  flavor 
It,  U)  constitute  one  pint  of  syrup.  It  is,  however,  a  very  mild  prepa- 
ration, the  extract  being  very  partially  soluble  in  the  citric  acid  and 
water,  so  that  scarcely  half  a  grain  of  lactucarimn  is  contained  in  the 
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teaspoonAil.  The  new  officinal  syrujma  lactucarii,  on  the  contrary,  is 
a  comparatively  strong  preparation,  which  would  be  very  unsuitable 
to  dispense  when  Aubergier's  is  called  for.  The  fluid  extract  of  lac- 
tucarium,  described  in  the  chapter  on  that  class  of  preparations,  was 
originally  prepared  by  W.  C.  Bakes  and  myself  {see  "Amer.  Joum.  of 
Pharm^"  1860,  p.  225)  for  the  purpose  of  making  a  substitute  for 
Aubergier's  syrup  and  for  tincture  of  lactucarium;  the  following  is 
the  m<Sified  K)rmula  for  the  syrup : — 

Take  of  Fluid  ext.  of  (English)  lactucarium    A  fluidrachm. 

Sugar Two  pounds  (com.). 

Water One  pint 

Syrup  of  orange-flower .        ,        .    Four  fluidounces. 
Triturate  the  fluid  extract  with  a  portion  of  the  sugar,  dissolve  this 
and  the  remainder  of  the  sugar  in  the  water  by  the  aid  of  heat,  strain, 
and  add  the  syrup  of  orange-flower. 

To  those  having  the  officinal  syrup  prepared,  the  following  formula 
may  be  a  convenience  in  preparing  a  moaified  Aubergier's : — 

Take  of  Syrup  of  lactucarium  U.S. P.       .        .      1  part. 

Simple  syrup 10  parts. 

Syrup  of  orange-flower  ....      4  parts. 
Mix  them. 

This  is  a  mild  expectorant  and  sedative  preparation,  given  in  doses 
of  a  teaspoonful  to  a  tablespoonfuL 

Syrup  of  Manna.    {Syrupus  Mannse) 

This  is  often  directed  by  practitioners,  without  a  very  clear  idea  of 
what  they  are  prescribing,  since  neither  of  the  British  Pharmacopoeias, 
nor  our  own,  contain  any  mention  of  it.  The  following  recipe,  taken 
from  the  "  Pharmacop^e  Universelle,"  I  have  used  with  satisfactory 
results : — 

Take  of  Flake  manna   ....    Ten  ounces. 

Water Twelve  ounces. 

Make  a  solution,  strain,  and  add 

Sugar One  pound  (com.). 

Which  dissolve  by  the  aid  of  heat 

This  is  an  elegant  laxative,  where  not  contraindicated  by  debility 
of  the  digestive  organs,  and  is  chiefly  prescribed  for  children  and 
parturient  women. 

When  extemporaneously  prepared,  there  seems  no  necessity  of  add- 
ing the  sugar  at  all,  as  a  simple  solution  of  manna  in  water  is  suffi- 
ciently agreeable,  besides  being  stronger  than  the  above.  The  peculiar 
sugar  of  manna  is  not  fermentable. 

Syrup  of  Oalls.    {Syrupus  Oallas,    Aromatic  Syrup  of  Galls.) 

This  old  and  esteemed  recipe  is  attributed  to  several  eminent  phy- 
sicians of  the  last  generation.  It  is  used  in  chronic  diarrhoea,  and 
obstinate  cases  of  dysentery. 

Take  of  Bruised  galls Sss. 

Brandy fSviij. 

Introduce  into  an  f  3  viij  vial,  digest  in  hot  water  for  half  an  hour,  and 
17 
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filter;  then  pour  it  into  a  saucer,  and  inflame  the  spirit  with  a  lighted 
taper ;  add  sugar  Siji  by  melting  it  in  the  flame  on  a  fine  wire  Bappo]% 
and  allowing  it  to  drop  into  the  brandy,  which  must  be  stirred  tdl  it 
ceases  to  bum,  and  a  syrup  is  formed.  Then  introduce  it  again  into 
the  Gviij  vial,  and  fill  it  up  with  water. 

Some  recipes  direct  that  cinnamon  and  mace,  of  each  5iji  shall  be 
digested  in  the  brandy,  which  is  an  improvement  on  the  for^niing. 
Dose,  a  teaspoonful  to  a  tablespoonful ;  for  infants  from  10  to  20  dropfl. 

Mbllita.    Honeys. 

The  officinal  class  Mellita  differs  from  the  syrups  in  being  made 
*with  honey,  a  mixed  saccharine  product  described  in  Part  IV.  They 
are  only  Uiree  in  number,  as  follows: — 

Mel  Despumatwm,    ( Clarified  Honey)  U.  S.  P. 

Take  of  honey  a  convenient  quantity. 

Melt  it  by  means  of  a  water  bath,  and  then  remove  the  scum. 

Mel  Bosse.    {Honey  of  Rose)  U.  S.  P. 

Take  of  Red  rose,  in  moderately  fine  powder,  two  troyounoes. 

Clarified  honey  twenty-five  troyounces. 

Diluted  alcohol  a  sufficient  quantity. 
Moisten  the  powder  with  half  a  fiuidounce  of  diluted  alcohol,  pack 
it  firmly  in  a  conical  glass  percolator,  and  gradually  pour  diluted 
alcohol  upon  it  until  six  fluidrachms  of  filtered  liquid  have  passed. 
Set  this  aside,  and  continue  the  percolation  until  half  a  pint  more  of 
liquid  is  obtained.  Evaporate  this,  by  means  of  a  water  bath,  to  ten 
fiuidracbms,  add  the  reserved  liquid,  and  mix  the  whole  with  the 
clarified  honey. 

Mel  Sodx  Boratis.    {Honey  of  Borax)  U.  S.  P. 

Take  of  Borate  of  soda,  in  fine  powder,  sixty  grains. 

Clarified  honey  a  troyounoe. 
Mix  them. 

Tlie  uses  of  these  will  be  apparent.  Honey  of  rose  is  an  el^;ant 
astringent  adapted  to  relieve  diseased  conditions  of  the  throat  and 
fauces,  as  an  adjuvant  to  gargles,  mouth  washes,  &o.  Honey  of  bwrax 
has  similar  uses,  and  is  especially  efficient  in  the  sore  mouth  of  infimta. 
The  peculiar  adhesiveness  of  honey  adapts  it  to  these  purposes  better 
than  sugar. 

Oxymel  of  squill^  officinal  in  the  previous  editions  of  the  Pharma- 
copoeia, was  dismissed  from  that  of  1860.  It  consists  of  two  pints  of 
vinegar  of  squill  to  one  and  a  half  pints  of  honey,  evaporated  to  the 
sp.  gr.  of  1.82. 

Simple  oxymelf  formerly  officinal  in  the  British  Colleges,  consists 
of  mixtures  of  acetic  acid,  water,  and  honey. 

Citromeh  and  tartromels  are  solutions  of  citric  and  tartaric  acid  in 
honey,  with  the  aid  of  a  small  proportion  of  water ;  they  have  been 
proposed  as  vehicles  for  iodide  of  iron,  which  these  vegetable  aoids 
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are  said  to  aid  in  preserving  from  deoomposition.  The  nse  of  honej 
with  vegetable  aoids  is  preferred  over  cane  sugar  on  accoont  of  the 
liability  of  the  latter  to  pass  into  grape  sugar  in  contact  with  acids. 

Glycebolbs. 

Oljceroles  are  preparations  in  which  glycerin  is  used  to  substitute 
other  antiseptics,  wholly  or  chiefly,  in  the  preparation  of  remedies  for 
internal  use.  In  England  they  are  called  Glycerides;  those  used 
externally  are  called  '^  Plasma,"  Liniments,  Lotions,  Ac.,  mentioned 
among  the  topical  remedies.  Of  those  used  internally  one  or  two  will 
be  found  among  the  chemical  remedies.  The  special  uses  of  glycerii^ 
in  pharmacy  are.  First,  as  a  solvent,  in  which  capacity  it  has  very 
numerous  applications.  Second,  as  an  antiseptic,  for  wnich  it  is  well 
adapted.  Third,  as  an  emollient  in  irritable  and  inflammatory  condi- 
tions of  the  mucous  surfaces  and  in  skin  diseases ;  ^nd  fourth,  as  a  bland 
nutritive  material  to  substitute  oils  and  fats.  The  chief  objections  to 
its  use  are  founded  on  its  high  price,  and  the  fact  that  the  glyceroles 
are  not  usually  as  agreeable  in  taste  as  corresponding  syrups. 

The  solvent  power  of  glycerin  is,  in  general,  between  that  of  water 
and  alcohol,  and  generally  substances  may  be  said  to  be  more  soluble 
in  glycerin,  the  more  they  are  so  in  alcohol.  A  high  temperature 
greatly  increases  its  solvent  power. 

Glycerole  of  Lactuccurium.    (F.  Steams.) 

Take  of  Lactucarium      ....    One  ounce. 

Diluted  alcohol. 

Boiling  water,  of  each        .        .    Sufficient 

Glycerin Twelve  fluidounoes. 

Citric  acid  ....     Fifteen  grains. 

Orange-flower  water  .        .    Two  fluidounces. 

Beduce  the  lactucarium  to  a  moderately  fine  powder;  moisten  with 
one  fluidounce  of  diluted  alcohol  and  pack  into  a  small  displacer. 
After  macerating  twelve  hours,  pour  upon  it  gradually  diluted  alcohol 
until  the  filtrate  measures  sixteen  fluidounces,  or  until  it  passes  with- 
out taste.  Evaporate  this  on  a  water  bath  nearly  to  dryness,  then  boil 
this  residue  with  six  fluidounces  of  water;  pour  this  oflF  from  the 
undissolved  residue  into  a  filter  placed  over  a  bottle  containing  the 
glycerin ;  add  four  fluidounces  or  water  to  the  undissolved  residue, 
boil,  and  filter  into  the  first  portion.  Then  evaporate  the  whole  on 
a  water  bath  to  fourteen  fluidounces,  and,  when  cool,  add  the  orange- 
flower  water  in  which  the  citric  acid  has  been  previously  dissolved. 
Elach  fluidounce  represents  a  half  drachm  of  lactucarium.  Dose,  one 
to  three  teaspoonfuls. 

Flavoring  Syrups  used  Chiefly  in  Connection  with  "  Mineral 

Water"  and  other  Beverages. 

Lemon  Syrup. 

This  is  no^w  almost  universally  made  from  citric  or  tartaric  acid  and 
oil  of  lemon,  instead  of  lemon  juice.    Some  of  the  confectioners,  when 
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they  are  overstocked  with  lemons,  make  them  into  syrap,  but  fifom 
the  use  of  fruit  that  has  partially  spoiled,  and  from  the  symp  beiii2 
made  in  such  large  quantities  at  once,  as  to  become  more  or  less  altered 
by  keeping,  before  it  is  consumed,  the  article  thus  made  is  inferior  to 
that  made  from  acid  and  oil  of  lemon.  A  very  fine  flavoring  syrup 
may,  however,  be  made  by  using  fresh  lemons  and  making  the  symp 
in  small  quantities,  by  the  Pharmacopoeia  process. 

Citric  acid  is  preferable  to  tartaric  for  preparing  the  syrup ;  when 
made  with  the  former  acid  it  has  a  more  agreeable  flavor,  which  it 
retains  longer  unimpaired.  The  syrup  made  with  either  aoid«  when 
long  kept>  is  liable  to  throw  down  a  white  granular  deposit  of  grape 
sugar.  A  'turpentine  taste"  is  very  common  in  the  lemon  syrup 
which  is  manufactured  and  sold  wholesale,  and  may  frequently  be  due 
to  the  employment  of  old  or  impure  oil  of  lemon.  A  common 
adulteration  of  this  oil  is  the  admixture  of  recently  distilled  oil  of 
turpentine  or  camphene,  and  the  adulterated  oil  may  contain  a  con- 
siderable portion  of  it  without  its  being  perceptible  by  taste  or  odor 
while  new,  but  as  the  camphene  becomes  resinous,  the  turpentine  flavor 
is  developed.  But  even  pure  oil  of  lemon  degenerates  in  flavor  and 
odor,  when  long  kept ;  therefore,  it  is  better  to  prepare  the  syrup  in 
small  quantities,  so  that  it  will  be  consumed  before  there  is  any 
change  in  its  quality. 

A  more  delicate  flavor  of  the  lemon  may  be  obtained  by  macerating 
the  outer  portion  of  lemon-peel  in  deodorized  alcohol,  blowing  this 
to  evaporate  spontaneously,  and,  when  it  is  nearly  all  dissipated,  add- 
ing it  to  sugar  to  be  incorporated  with  the  syrup,  or  triturating  with 
magnesia,  adding  water,  filtering,  and  making  a  syrup ;  as  directed  in 
the  officinal  process  for  syrup  of  orange-peel. 

The  simple  syrup  used  as  a  basis  of  these  flavoring  syrups  may  be 
made  by  the  process  given  on  page  245,  or  may  contain  a  less  propor- 
tion of  sugar,  say  sei/en  avoirdupois  pounds  to  half  a  gallon  oi  water. 
The  lemon  syrup  will  then  be  made  easily,  as  follows: — 
Take  or  Oil  of  lemon         .        .        .        .20  drops. 

Citric  acid An  ounce. 

Tartaric  acid        ....    Two  drachms. 
Simple  syrup        ....    One  gallon. 

Bub  the  oil  of  lemon  with  a  little  sugar  and  afterwards  with  a  por- 
tion of  syrup,  and  having  dissolved  the  acid  in  a  gill  of  water  mix 
the  whole  thoroughly  together.  The  addition  to  this,  and  to  ginger, 
orange,  and  capsicum  syrups  of  a  little  syrup  of  gum  Arabic  promotes 
their  frothing. 

Lemonade  may  be  made,  of  good  quality,  by  mixing  one  pint  of 
this  syrup  with  two  gallons  of  iced  water,  stirring  thoroughly. 

Orange  Syrup. 
Ist  Process. — 
Take  of  Syrup  of  orange-peel,  U.SP..    .     One  pint. 

Citric  acid 45  grains. 

Dissolve  the  acid  in  the  syrup. 
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2d  Process, — ^Take  of  oranges,  the  fresh  fruit,  a  convenient  number, 
grate  off  the  yellow  outside  peel,  cut  the  oranges  and  express  the  juice, 
to  each  cjuart  of  which  add 

Water 1  pint 

Sugar 6  lbs.  com. 

Mix  the  sugar  with  the  grated  peel,  add  the  mixed  water  and  juice, 
and  apply  a  gentle  heat  till  it  is  dissolved,  then  strain.  ^ 

One  dozen  oranges  will  make  one  and  a  half  to  two  gallons  ofj 
syrup. 

If  a  pure  and  firesh  article  of  oil  of  orange  can  be  obtained,  the 
Bymp  may  be  made  by  the  following  formula : — 

Sd  Process. — 

Take  of  Syrup 2  pints. 

Oil  of  orange       .        .        •        .  6  minims. 

Tartaric  acid        .        .        .        •  1  drachm.        Mix. 

»  CUnger  Syrup. 

The  formula  of  the  Pharmacopoeia  makes  a  syrup  of  about  the  proper 
strength  for  use  with  mineral  water,  though  much  too  inconvenient  of 
preparation.  It  is  usually  made  in  considerable  quantities  for  this  pur- 
pose, and  it  will  be  found  most  convenient  to  prepare  the  simple  syrup 
somewhat  more  dilute  than  the  ofSicinal,  and,  while  it  is  hot,  to  pour 
tincture  of  ginger  on  the  surface,  allowing  the  alcohol  to  evaporate 
before  mixing  with  the  svrup.  If  the  tincture  is  mixed  directly,  the 
symp  will  be  cloudy.  On  tne  other  hand,  if  it  is  allowed  to  remam 
too  long  on  the  surface  of  the  hot  syrup  before  mixing,  the  resin 
separates  in  globules,  which  cannot  afterwards  be  thoroughly  diffused 
through  the  syrup.  The  tincture  should  be  allowed  to  evaporate  from 
the  surface  of  the  syrup  until  the  vapor  ceases  to  ignite  on  the  approach 
of  flame,  then  mixed  immediately. 

The  proportions  are  as  follows : — 

Take  of  Tincture  of  ginger,  half  afluidounce.  A  gill. 

Simple  syrup,  a  pint.  A  gallon. 

Mix  as  above. 

The  introduction  of  the  whites  of  two  or  three  eggs,  boiling  and 
straining,  makes  the  syrup  clearer.  Some  druggists  prefer  to  boil 
ginger  in  water,  which  extracts  a  large  amount  of  starchy  matter,  and 
makes  a  richer  and  more  frothy  mineral- water  syrup.  The  following 
is  the  recipe : — 

Take  of  Ginger,  bruised     ....    3  ounces. 

Water 2  pints. 

Boil  for  half  an  hour  in  a  covered  vessel,  strain,  and  add 

Sugar 4  lbs.  com. 

Continue  the  heat  until  it  is  dissolved. 
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Oapsieum  Syrup. 

Take  of  Simple  syrup        ....    Two  pints. 

Tincture  of  capsicum    .        .        .A  fluidonnoe. 
Proceed  as  for  ginger  syrup. 

This  is  a  fine  stimulant,  which  is  used  to  advantage  in  mineral 
water,  in  intensely  hot  and  debilitating  weather,  when  the  relaxed 
condition  of  the  digestive  organs  seems  to  contraindicate  die  use  of 
cold  drinks. 

Sarsaparilla  Syrup  for  Mineral  Water, 

As  this  syrup  is  intended  for  making  a  pleasant  beverage,  it  is  made 
much  weaker  of  sarsaparilla  than  the  compound  syrup  of  the  Phar- 
macopoeia, and  the  senna,  guaiac,  &c.,  which  enter  into  the  composition 
of  the  latter,  are  very  properly  omitted. 

The  following  is  the  formula  of  Ambrose  Smith : — 

Take  of  Sarsaparilla,  finely  bruised, 

Liquorice  root,     do.  each    .      2  lbs.  {com) 

Sugar 80  lbs.  \com) 

Oil  of  anise,  wintergreen,  and  sassa- 
fras, of  each       .        .        .        .40  drops. 
Oil  of  cinnamon    ....      5  drops. 

Water q.s. 

Digest  the  roots  12  hours,  with  2  gallons  of  warm  water,  then  put 
into  a  percolator  and  displace,  adding  sufficient  water  until  2  gallons  of 
infusion  are  obtained.  In  this  dissolve  the  sugar  with  the  aid  of  heat^ 
and  to  the  syrup  when  cooled  add  the  oils,  previously  rubbed  np  with 
a  little  sugar. 

The  following  formula  is  employed  by  some  druggists : — 

Take  of  Sarsaparilla,  liquorice  root,  each   .     1  lb. 

Cinnamon,  sassafras,  each      .        .    6  oz. 

Cloves,  anise,  coriander,  each        .    2  oz. 

Bed  saunders,  cochineal,  each        .     1}  oz. 

Alcohol 2  pints. 

Water 2  gallons. 

Diffest  the  above  for  4  days,  strain,  and  make  a  syrup  with  27  lbs. 
(com3  of  sugar.  It  is  also  frequently  made  by  diluting  the  compound 
sjrrup  with  twice  its  measure  of  simple  syrup,  and  adding  the  essential 
oils.  The  fluid  extract  of  sarsaparilla,  if  mezereon  enters  into  its 
composition,  does  not  answer,  as  the  persistent  acrimony  of  this  bark 
is  so  perceptible  even  in  the  diluted  syrup  as  to  make  it  unpalatable. 

The  following  is  our  own  formula : — 

Take  of  Simple  syrup        ....  Oij. 

Comp.  syrup  of  sarsap.  .        .  fSii. 

Caramel S"^* 

Oil  of  gaultheria,  and 

Oil  of  sassafras,  of  each  .        .  8  drops. 

Mix  by  shaking  up  in  a  bottle. 
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Orgeat  Syrup. 

This  corresponds  with  the  officinal  syrupus  amjgdaUa  (see  p.  246), 
with  the  addition  of  some  more  decided  flavoring  suDstance,  as  orange- 
flower  water,  bitter  almond  oil,  or  vanilla. 

The  following  formula  is  sometimes  preferred,  as  requiring  leas 
time  and  trouble  in  its  preparation : — 

Take  of  Cream  syrup, 

Vanilla  syrup,  each       .        •        .1  pint. 
Oil  of  bitter  almonds    .        .        .4  drops. 
Mix  well  together,  observing  not  to  make  more  than  sufficient  for 
one  day's  sales. 

.  Fruit  Syrups. 

To  make  one  gallon  of  strawberry,  raspberry,  or  blackberry  syrup: 

Take  of  the  fresh  fruit         .        .        .4  quarts. 

Water Sufficient. 

Sugar 8  lbs.  (com.) 

Express  the  juice  and  strain,  then  add  water,  till  it  measures  four 
pints,  dissolve  the  sugar  in  this  by  the  aid  of  heat,  raise  it  to  the 
boiling  points  and  strain.  If  it  is  to  be  kept  till  the  following  season, 
it  should  be  poured  while  hot  into  dry  bottles,  filled  to  the  neck,  and 
securely  corked. 

The  clothes-wringer  (Fig.  117,  page  121)  will  be  found  a  good  press 
for  obtaining  the  juice  from  the  fruit,  which  should  first  be  thoroughly 
mashed  into  pulp  and  inclosed  in  a  very  strong  square  canvas  bag. 

Strawberry  syrup  is  made  by  inclosing  the  ripe  fruit  in  a  strong  bag, 
then  applying  pressure  by  means  of  a  screw  or  lever  press,  or  between 
elastic  rollers  as  above ;  small  quantities  may  be  pressed  sufficiently 
by  hand.  The  juice  is  now  diluted,  mixed  with  sugar,  and  transferred 
to  a  kettle,  in  which  it  is  heated  to  the  boiling  point,  and  then  strained 
while  hot. 

The  yield  of  strawberries  is  from  one-third  to  one-half  the  bulk  of 
juice,  and  the  dilution  with  water,  by  the  above  rule,  will  be  accord- 
ingly. 

Fig.  170  represents  the  straining  bag;  and  Figs.  171  and  172  the 


Pig.  170. 


Fig.  171. 


Pig.  172. 


apparatus  for  straining  and  expressing,  by  means  of  a  square  piece  of 
flannel  or  muslin.     The  mode  of  using  them  will  be  apparent. 
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Another  way  to  prepare  this  syrup,  where  a  fine  and  very  delicate 
flavor  is  desired,  is  to  macerate  the  ripe  berries  in  layers  interspersed 
with  powdered  sugar,  one  and  three-quarter  pounds  of  sugar  to  a  pound 
of  the  picked  berries  for  twenty-four  hours,  m  a  cellar,  and  then  throw 
them  on  a  sieve  or  perforated  capsule  for  the  syrup  to  drain  otL  This 
juice  is  to  be  put  into  a  bottle,  loosely  corked,  set  into  a  Yossel  of 
water,  and  heated  to  the  boiling  point ;  after  which  it  is  to  be  tightly 
sealed  and  laid  away  in  a  cool  place. 

Raspherry  syrup  is  made  by  the  same  process ;  the  juice  is  richer 
in  pectin  and  more  liable  to  glutinize  than  the  foregoing,  so  that  it 
bears  a  larger  dilution ;  it  improves  the  flavor  of  this  syrup  to  use  a 
small  proportion  of  pie  cherries,  or  currants — say  a  pound  to  four 
quarts  of  the  raspberries. 

Blackberry  syrup  does  not  differ  from  the  other  fruit  syrups  in  its 
mode  of  preparation,  except  in  the  usual  addition  of  a  small  propor- 
tion of  French  brandv,  say  a  fluidounce  to  each  pint  of  syrup. 

The  formula  for  these  three  syrups  being  the  same,  as  the  fruits 

C*eld  variable  quantities  of  juice,  the  degree  of  dilution  is  so  regu- 
ted  as  that  every  quart  of  the  fruit  will  yield  a  quart  of  syrup. 
Blackberry  brandy  contains  a  much  larger  proportion  of  brandy  and 
less  sugar,  with  some  aromatics. 

Aromatic  Blackberry  Syrup.    (Dr.  P.  B.  Goddard.) 

Take  of  Blackberry  juice Oij. 

Sugar  . 

Nutmegs,  grated   . 

Cinnamon,  bruised 

Cloves 

Allspice 

Brandy 
Make  into  a  syrup  secundem  artem. 

The  astringent  properties  of  blackberry  juice  adapt  it  particularly, 
in  combination  with  carminatives,  to  the  treatment  of  bowel  com- 
plaints. 

Soapberry  Vinegar. 

Take  of  Raspberry  syrup Oij. 

Acetic  acid f  Sss. 

Mix  them. 

Added  to  iced  water  according  to  taste,  this  is  one  of  the  most 
delightful  of  refrigerant  drinks. 

With  the  object  of  removing  pectin  from  the  juice  of  fleshy  fruits^ 
the  Prussian  Pharmacopoeia  directs  the  production  of  incipient  fer- 
mentation.   The  following  is  a  type  of  the  class : — 

Cherry  Syrup. 

Take  of  fresh  sour  cherries  a  convenient  quantity,  bruise  them  with 
the  stones  and  let  them  stand  for  three  days,  then  express  theji?»^ 
and  set  aside  until,  after  fermentation,  it  has  become  clear.    7x> 


No.  vj. 
Sss. 

3ij. 
3ij. 
Qj. 
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ounces  (weight)  of  this  filtered  juice  add  of  sugar  86  ounces,  and  make 
into  a  syrup  by  raising  to  the  boiling  point 

The  raspbeny  and  other  similar  juices  as  imported  into  this  coun- 
try from  France  and  Germany,  are,  or  ought  to  be,  the  juices  pre- 
pared in  the  above  wajr ;  they  are  devoid  of  the  mucilaginous  prin- 
ciples (pectin,  &C.),  contain  a  small  quantity  of  alcohol,  and  keep  well 
in  sealed  bottles;  exposed  to  the  air,  of  course  they  soon  undergo 
acetous  fermentation. 

Artificial  Syrup  of  Baspberry, 

The  following  formula,  though  not  recommended  as  a  substitute  for 
ihe  true  fruit  syrup,  will  be  found  a  tolerable  approximation  to  it : — 

Take  of  Orris  root  (selected) 1  oz. 

Cochineal 2  dr. 

Tartaric  acid 2  dr. 

Water 1  quart. 

Powder  the  orris  root  coarsely,  together  with  the  cochineal,  infruse 
in  the  water  with  the  acid  for  twenty-four  hours ;  strain,  and  add  four 
pounds  of  sugar ;  raise  to  the  boiling  point  and  again  strain.  A  few 
orops  of  artificial  extract  of  raspberry  (see  Part  IV.)  may  be  added 
when  cold. 

Pineapple  Syrup. 

Take  of  the  fruit  a  convenient  number,  pare  them  and  mash  them, 
without  slicing,  in  a  marble  or  porcelain  mortar,  express  the  juice,  and 
take  for  each  quart — 

Water 1  pint. 

Sugar 6  lbs.  com. 

The  water  and  sugar  may  be  placed  on  the  fire  and  heated  to  near 
the  boiling  point  before  adding  the  juice,  after  which,  continue  the 
heat  till  the  syrup  boils,  then  remove  from  the  fire,  skim,  and  strain. 
Preserve  this  as  the  foregoing. 

Vanilla  Synsp, 

Take  of  Vanilla 6  drachms. 

Boiling  water 4J  pints. 

Sugar 8  lbs.  com. 

Reduce  the  vanilla  to  fine  powder  by  trituration  with  a  portion  of 
sugar,  boil  this  with  water  two  hours  in  a  covered  vessel,  then  strain, 
and  dissolve  in  it  the  remainder  of  the  sugar.  This  may  also  be  made 
by  adding  tincture  or  fluid  extract  of  vamlla  to  simple  syrup  to  taste. 

■ 

Coffee  Syrup. 

Take  of  Roasted  coffee 4  oz. 

Boiling  water    .        .        .        •  .      .        .2  pints. 

Sugar 4  lbs.  com. 

Digest  the  coffee  in  coarse  powder  in  the  boiUng  water,  in  a  covered 
vesseX  filter,  or  clarify  with  white  of  egg,  strain,  and  add  the  sugar. 

Wild  Cherry  Syrup  is  a  popular  and  wholesome  flavor  for  mineral 
water ;  the  officinal  article  can  haudlj  be  improved  upon. 


266  OF   STBUPS   AND   HOKBYS. 

Cream  Syrups. 

These  are  mixtures  of  highly  flavored  syrups  with  fresh  cream. 
They  must  be  made  fresh  every  few  days,  and  may  contain  equal  parte 
of  their  ingredients,  or,  preferably,  two  parts  of  the  flavored  syrup  to 
one  of  cream. 

Some  pharmaceutists  prefer  to  make  syrup  of  cream,  and  to  flavor 
this  by  the  addition  of  strong  fruit,  and  other  syrups,  in  the  glassy  on 
drawing  the  mineral  water. 

Simple  Syrup  of  Cream. 

Take  of  Fresh  cream       .        .        .        .        .        .1  pint. 

Powdered  sugar 1  lb.  com. 

Mix  and  shake  well  together.  To  be  kept  in  bottles  not  exceeding 
a  pint.  The  formula  of  A.  B.  Taylor  directs  equal  parts  of  cream 
and  milk  with  the  same  proportion  of  sugar.  That  of  O.  S.  Hubbell 
directs  fourteen  pounds  of  sugar  to  each  gallon  of  cream. 

Nectar  Cream  is  variously  made  from  cream  syrup  and  flavored 
syrups.    The  following  is  a  good  mixture : — 

Take  of  Simple  syrup  of  cream       ....  1  part 

Vanilla  syrup 3  parts. 

Pineapple  syrup 1  part 

Lemon  syrup     ..«•••  1  part. 

Mix. 

HubbelVs  formula  directs  the  addition  of  sherry  wine,  against  which 
objections  might  be  urged  as  tending  to  promote  a  taste  for  alcoholic 
stimulants.  A  great  variety  of  fancy  names  are  given  to  these  combi- 
nations of  cream  syrup  with  alcoholic  and  other  flavoring  ingredienta. 

Factitious  Cream  Syrup. 

R. — 01.  amygd.  dulcis  (recent)         ....    f  Jiij. 

Pulv.  acacias Sij. 

Aqu8d lix. 

M.  ft.  Emulsio  et  adde, 

Sacchari  albi ftj. 

Albumen  ovi No.  ij. 

Dissolve  the  sugar  by  a  gentle  heat^  strain,  and  when  oool  add  the 
white  of  egg;  fill  small  bottles  and  keep  in  a  cool  place,  well  oarked. 
This  preparation  will  keep  for  a  long  time.  For  use,  mix  one  part 
with  eight  of  any  of  the  ordinary  syrups,  or  add  about  a  diaohm  to 
every  glass. 

It  forms  an  imitation  of  orgecU  by  mixing  two  drachms  or  more 
with  two  ounces  of  simple  syrup,  and  flavoring  with  bitter  almond 
and  orange-flower  water. 
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^  CHAPTER  XV. 

OF  CONSERVES,  CONFECTIONS,  ELECTUARIES,  PASTES,  LOZENOES,  AND 

CANDIES. 

Pbeparations  haying  pectin  as  their  basis,  or  containing  medicinal 
substances  suspended  in  a  semi-solid  form  by  the  aid  of  honey  and 
syrup,  are  yariously  termed  Conserves,  Electuaries,  and  Confections. 

The  officinal  class  Pulpw  of  the  previous  Pharmacopceia,  consisting 
of  the  pulps  of  prunes,  tamarinds,  and  figs,  has  been  oismissed  in  the 
revision  of  1860,  and  the  class  Con/ectiones  altered  so  as  to  embrace 
the  processes  formerly  included  in  it. 

CONFBCnONES  U.  S.  P. 

This  class  naturally  subdivides  into  two,  which  are  nearly  alike  in 
their  properties,  but  quite  unlike  in  their  mode  of  preparation. 

1st  Class. — C<mserve$. 

Confeotio  Anrantii  oortiois,  U.  S.,1  part  (grated)  to  3  sugar. 
"  RoBfB  (bj  an  unoffieinal  prooeu),  1  part  to  3  sugar. 
"        Amjfgdalat  (Land,  Ph.),  sweet  almonds,  gam  and  sugar. 

.  r 

By  beating  with  powdered  sugar  a  fresh,  moist  substance,  as  un- 
dried  rose  petals,  or  the  rind  of  a  fresh  orange,  or  a  fruit  rich  in  oil, 
and  naturally  moist,  like  the  almond,  we  obtain  a  true  conserve.  The 
trituration  should  be  continued  till  a  smooth  and  uniform  firm  paste 
is  produced,  which  will  generally  be  permanent  if  kept  in  a  well- 
covered  vessel,  except  in  the  instance  of  the  almond,  which  will  be 
rendered  imfit  for  use  by  long  keeping,  and  hence  the  confection  has 
been  omitted  in  the  recent  editions  of   the  U.  S.  Pharmacopoeia. 

Oonfectifm  of  rose  is  more  frequently  made,  according  to  my  observa- 
tion, by  the  above  process,  with  the  common  hundred  leaved  and 
damask  rose  petals,  than  by  that  of  the  Pharmacopoeia,  in  which  the 
powdered  red-rose  petals  are  directed  to  be  made  into  an  electuary ; 
so  that  Confeotio  Bos»,  as  usually  met  with,  is  not  decidedly  astringent. 

Confection  of  orange-peel  is  made  chiefly,  as  directed  by  the  officinal 
formula,  from  the  rind  of  the  common  sweet  orange,  so  abundant  in 
our  market,  and  not  from  bitter  orange-peel,  as  sometimes  supposed 
by  physicians.  The  proportion  is  one  part  of  the  grated  rind  to  three 
of  sugar. 

Confection  of  almonds  is  made  from  the  blanched  almonds,  triturated 
through  a  fine  sieve,  and  thoroughly  incorporated  with  the  gum  and 
sugar,  thus  forming  the  whole  into  a  mass.  It  furnishes  a  ready  mode 
of  forming  almond  mixtures. 
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2d  Class. — Eleetuariea. 

Confectio  Roan.    Powd.  red  rose  2  p.,  sagar  15  p.,  honej  3  p.,  rose-water  4  p. 
Confeotio  Aromatica.    Aromatic  powder,  honej,  equal  parts. 
Confeeto  Opt!  (1  gr.  in  36).    Opinm  powd.,  aromat.  powd.,  and  honey. 
Confectio  Senn«.    P.  senna  and  coriander,  added  to  pnlp  of  pnines^figs,  tamaiindf, 
and  purging  cassia. 

All  of  this  division  of  confections  are  made  from  dried  and  pow- 
dered materials,  incorporated  mechanically  with  a  saccharine  liquid 
into  mass. 

Confection  of  rose  is  used  as  a  vehicle  in  the  preparation  of  pillar 
ifhich  is  almost  its  only  use. 

Aromatic  confection  and  confection  of  opium  are  somewhat  used  as 
vehicles;  the  latter  is  prescribed  in  old  recipes,  and  sometimes  in  pre- 
scriptions, as  T/ieriaca  Andronica,  It  enters  into  the  composition  of  a 
celebrated  fever  and  ague  mixture  introduced  among  extemporaneous 
preparations. 

Confection  of  senna  is  a  fine  laxative,  and,  when  properly  prepared, 
is  one  of  the  most  agreeable  remedies  of  its  class.  If  given  in  large 
enough  quantities  to  purge  actively,  it  is  liable  to  disagree  with  me 
stomach  when  there  is  a  want  of  tone  in  that  organ,  and  to  become 
distasteful  to  the  patient 

Confectio  Sennee  U.  S.  P.  {Confection  of  Senna.    Lenative  Electuary) 

Take  of  Senna,  in  fine  powder,  eight  treyounces. 

(Coriander,  in  fine  powder,  four  troyounces. 

Purging  cassia,  finely  bruised,  sixteen  troyounces. 

Tamarind  ten  troyounces. 

Prune,  sliced,  seven  troyounces. 

Fig,  bruised,  twelve  troyounces. 

Sugar,  in  coarse  powder,  thirty  troyounces. 

Water  a  sufficient  quantity. 
Digest,  in  a  close  vessel,  by  means  of  a  water  bath,  the  purging 
cassia,  tamarind,  prune,  and  fig  in  three  pints  of  water  for  three  hours. 
Separate  the  coarser  portions  with  the  hand,  and  pass  the  pulpy  mass^ 
by  rubbing,  first  through  a  coarse  hair  sieve,  and  then  through  a  fine 
one,  or  a  muslin  cloth.  Mix  the  residue  with  a  pint  of  water,  and, 
having  digested  the  mixture  for  a  short  time,  treat  it  as  before,  and 
add  the  product  to  the  pulpy  liquid  first  obtained.  Then  by  means 
of  a  water  bath,  dissolve  the  sugar  in  the  pulpy  liquid,  and  evaporate 
the  whole  until  it  weighs  ninety-six  troyounces,  or  imtil  it  has  been 
brought  to  the  consistence  of  honey.  Lastly,  add  the  senna  and  cori- 
ander and  incorporate  them  thoroughly  with  the  other  ingredients 
while  yet  warm. 

Few  manufacturers  take  the  trouble  to  make  this  preparation  in 
perfection.  The  above,  which  is  an  improved  and  simplified  formula^ 
should  induce  every  pharmaceutist  to  make  the  confection,  and  by  fol- 
lowing the  formula  carefully,  and  securing  a  perfectly  fine  powder  of 
coriander  seed,  a  good  preparation  will  be  the  result. 
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ffeemorrhoid  Electuary. 

The  following  recipe  has  been  in  use  for  many  years  as  a  remedy 
for*  piles,  and,  from  the  numerous  cases  in  which  it  nas  afforded  relief, 
is  believed  worthy  a  place  among  our  unofficinal  formulas : — 
Take  of  Bitartrate  of  potassa. 
Powdered  jalap, 

Powdered  nitrate  of  potassa,  of  each    Half  an  ounce. 
(Confection  of  senna ....    An  ounce. 
Make  an  electuary  with  syrup  of  ginger. 
DosBy  a  piece  the  size  of  a  marble  three  times  a  day. 

Cbn/ectian  of  Black  Pepper.  (  Ward^s  Paste.) 

The  following  is  the  recipe  from  the  London  Pharmacopoeia  for 
this  celebrated  preparation,  which  is  not  unfrequently  prescribed  for 
piles ;  it  is  said  to  require  to  be  used  continuously  for  some  months 
to  realize  good  results : — 

Take  of  Black  pepper,  Badaeed. 

Elecampane,  each     .        .        .1  pound  Sj. 

Fennel  (seeds)  ....    8  pounds        iiij. 
Honey, 

Sugar,  each      ....    2  pounds        3ij. 
Eub  the  dry  ingredients  together  into  a  very  fine  powder,  and  keep 
them  in  a  covered  vessel ;  but,  whenever  the  confection  is  to  be  used, 
add  the  powder  gradually  to  the  honey,  and  beat  them  until  thoroughly 
incorporated.    Dose,  3j  to  3ij;  three  times  a  day. 

Pastes. 

Medicines  having  sugar  and  gum  for  their  basis,  of  a  firm  yet  flexi- 
ble consistence,  intermediate  between  confections  and  lozenges,  are 
called  Pastes.  These  are  usually  sold  in  sheets,  or  in  small  squares, 
each  of  which  is  of  suitable  size  to  be  taken  at  one  time  into  the 
mouth,  and  covered  with  powdered  sugar,  or,  in  the  case  of  jujube 
paste,  with  oil,  to  prevent  their  adhering  together. 

The  object  proposed  in  their  preparation  is  the  production  of  an 
agreeable  demulcent  and  expectorant  form  of  medicine;  as  their 
pleasant  qualities  are  to  a  great  extent  lost  by  age,  they  should  be 
frequently  prepared. 

The  transparent  kinds  are  allowed  to  cool  and  harden  spontaneously, 
while  the  opaque  varieties  are  stirred  and  beaten  as  they  cool.  A  few 
recipes  for  pastes  are  appended : — 

Jujube  Paste.    {TVansparent  Gum  Paste.) 

Take  of  Gum  Arabic         .        .        .6  ounces. 

Water 8  fluidounces. 

Bruise  the  gum,  and  make  it  into  a  clear  mucilage,  which  may  be 
conveniently  done  by  inclosing  it  in  a  bag  of  coarse  gauze  suspended 
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near  the  top  of  a  vessel  of  cold  water ;  introduce  the  mucilage  into  an 
evaporating  dish,  and  add — 

Syrup 7  ounces  (by  weight). 

Evaporate  to  a  very  thick  consistence,  adding,  towards  the  last — 
Orange-flower  water  .        .        .2  fluidrachms. 

Let  it  cool,  remove  the  crust  which  will  have  formed  on  the  surface, 
and  run  the  paste  into  shallow  tin  pans,  which  lay  away  in  a  warm 
place  to  dry.     In  order  to  turn  out  the  paste,  some  are  in  the  habit  of 
slightly  greasing  the  pans ;  but,  this  oil  sometimes  becoming  rancid 
and  giving  unpleasant  properties  to  the  paste,  it  is  suggested  by  Dor- 
vault  to  make  use  of  tin  pans  prepared  by  spreading  with  a  rag  % 
globule  of  mercury  over  the  whole  inside  surface,  and  then  wiping  it 
well.    The  moulds  need  to  be  gone  over  with  the  mercury  only  once 
in  eight  or  ten  times.    The  French  Codex  directs  the  addition  of  a 
decoction  of  jujube;  but  this,  which  was  the  original  practice,  and 
gave  name  to  the  preparation,  is  now  generally  abandoned.     The  use 
of  orange-flower  water  is  generally  substituted  in  this  country  by  oil 
of  lemon  or  rose,  and,  where  the  latter  is  used,  a  red  color  is  imparted 
to  the  paste  for  the  sake  of  distinction.    Other  flavors  may  be  used. 

ifarshmalhw  Paste,    {Opaque  Gum  Paste,    Paie  de  Ghiimawe^ 

Take  of  Gum  Arabic  (white), 

Sugar,  of  each       ....    Bbj. 

Water Sufficient. 

Orange-flower  water  .  .  .  iSiij. 
White  of  eggs  ....  No.  x. 
Bruise  the  gum,  dissolve  it  in  the  water,  and  strain ;  put  the  gummy 
solution  upon  the  fire  in  a  deep,  wide  pan,  add  the  sugar,  stirring  con- 
tinually until  it  has  the  consistence  of  thick  honey,  carefully  regmating 
the  temperature.  Then  beat  the  eggs  to  a  froth,  add  them  and  the 
orange- flower  water  gradually  to  the  paste,  which  must  be  constantly 
stirred;  continue  to  beat  the  paste  until,  in  applying  it  with  the 
spatula  upon  the  back  of  the  hand,  it  does  not  adnere  to  it^  then  run 
it  out  upon  a  slab,  or  into  pans  covered  with  starch. 

Formerly  this  contained  marshmallow ;  now  it  is,  properly  speakinf^ 
only  an  opaque  paste  of  gum. 

The  Iceland  moss  paste,  so  extensively  advertised  of  latter  years,  may 
be  closely  imitated  by  this  process,  slightly  varying  the  flavor.  The 
asserted  presence  of  Iceland  moss  in  it  improves  it  only  in  name. 

Carrageen  Paste.    {Mouehon,) 

Take  of  Carrageen 3j. 

Water O^'. 

Boil  the  carrageen  (previously  soaked)  first  in  four  pints,  and  then  in 
the  remainder  of  the  water,  and  mix  the  liquids ;  to  this  add — 

Pure  gum  Arabic, 

Sugar,  of  each  ....    8  ounces. 

Strain,  evaporate  to  a  very  thick  consistence,  cool  it,  and  separate  any 
crusty  and  run  it  out  into  pans  or  on  a  slab. 
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leeiand  2fo»s  Paste.    {Frmeh  Oadex.) 

Take  of  loeland  moss |ij. 

CUim  Arabic 3z. 

Sugar jviij. 

Water Sufficient 

"Wash  the  loelaod  moss  in  boiling  water,  and,  having  rejected  this, 
boil  it  in  an  additional  portion  of  water  during  an  hour.  Express  and 
strain,  add  the  gum  and  sugar,  and  eTaporate  till  a  drop  does  not 
adhere  to  the  bfwk  of  the  hand ;  then  cool  it  on  a  marble  slab. 

Tbochisci. — LozssQsa. 

The  manufacture  of  lozenges,  as  of  confections,  and  of  some  syrups, 
pertains  to  the  confectioner,  in  common  with  the  pharmaceutist,  and  is 
principally  confined  to  the  former;  yet  the  obvious  eligibility  of  thia 
Ibrm  of  preparation,  for  certain  expectorant  and  other  medicines,  par- 
ticularly for  children,  makes  a  knowledge  of  them  desirable  both  to 
thephysician  and  pharmaceutist. 

Tne  process  for  preparing  them  is  quite  simple,  and  so  well  adapted 
to  all  insoluble,  tasteless,  and  agreeable  medicines,  that  we  may  with 
propriety  resort  to  it  for  ordinary  purposes  in  prescribing. 

The  author  has  repeatedly  made  up  medicines  in  this  form  extem- 
poraneously by  physician's  prescription,  and  with  considerable  advan- 
tage,  as  compared  with  the  usual  pharmaceutical  forms. 

The  lozenges  to  be  described  are  of  two  varieties. 

First. — Those  which  consist  of  white  sugar  combined  with  a  medi- 
<nnal  substance,  and  made  up  by  the  addition  of  mucilage.  The  dry 
ingredients  are  first  to  be  thoroughly  reduced  to  powder  and  mixed 
hither ;  then  beaten  in  a  suitable  mortar,  with  sufficient  mucilage  of 
tragacanth  or  gum  Arabic  to  form  a  tenacious  and  tolerably  firm  mass ; 
this  mass,  being  dusted  with  a  little  powdered  sugar  (not  starch,  which 
is  sometimes  used),  is  to  be  rolled  out  upon  a  suitable  board,  or  marble 
slab,  to  the  required  thickness,  previously  ascertained ;  and  then,  with  a 
small  punch,  either  round,  oval,  stellate,  or  cordate,  to  suit  the  taste  of  the 
maker,  cut  out  singly,  and  laid  away  to  dry  on  a  suitable  tray  or  sieve. 

Fig.  17S  represents  a  simple  apparatus  used  for  rolling  and  cutting 
thia  description  of  lozenges.  Among  the  recent  inventions  is  a 
glasB  roller  of  considerable 

strength  and  durability,  de-  Hg.  173. 

signed  for  rolling  out  pastry ; 
being  open  at  both  ends,  it 
may  be  filled  with  warm 
water  and  securely  corked; 
in  this  way  a  temperature  ia 
maintained  favorable  to  the 
softness  and  tenacity  of  the 
mass.  It  is  well  adapted  to 
use  in  making  lozenges.  The 
roller  shown  in  the  cut  is 
of  hard  wood.  The  rolling- 
board  is  adjusted  as  follows: 
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Having  a  puncli  of  a  certain  diameter,  a  small  portion  of  the  mass  is 
rolled  and  cut  out,  and  its  weight  ascertained ;  if  it  be  too  heavy,  the 
cake  is  rolled  thinner,  and  so  on  until  adjusted  to  the  required  weight; 
a  strip  is  now  tacked  on  to  each  side  of  the  board,  within  the  range 
of  the  roller,  and  corresponding  in  thickness  with  the  cake,  so  that 
the  roller,  when  passed  over,  will  reduce  the  medicated  mass  to  the 
right  point.  A  board  arranged  in  this  way  should  be  kept  for  each 
kind  of  lozenges,  as  the  weight  of  different  materials  varies^  and,  in 
adjusting  it,  a  small  allowance  must  be  made  for  the  moisture  present 
in  the  soft  mass,  which  increases  its  bulk.  In  dividing  a  mass  extem- 
poraneously, it  is  convenient  to  roll  the  whole  out  into  a  square  or 
oblong  cake  of  suitable  size,  and  then,  with  a  spatula,  divide  it  equally 
into  a  definite  number  of  rectangular  masses. 

Some  manufacturers  have,  independently  of  their  cutting  punches^ 
a  stamp  bearing  the  name  of  the  base  of  the  lozenge,  or  the  card  of  the 
manufacturer,  which  they  impress  upon  each  lozenge ;  for  white  Iob- 
enges,  the  punch  is  sometimes  dipped  in  an  infusion  of  cochineal.  Tbid 
cutting  punches  are  sometimes  so  made  as  to  combine  cutting  and 
marking  in  one  operation. 

In  order  to  have  lozenges  nicely  cut,  it  is  important  to  clean  the 
cutting  punch  frequently  by  steeping  it  for  a  moment  in  water,  then 
wiping  It  dry. 

in  lozenges  made  of  vegetable  powders,  as,  for  instance,  those  of 
ipecacuanha,  the  use  of  thick  mucilage  is  advised  to  prevent  the 
extractive  matter  from  coloring  the  product. 

The  mucilage  used  is  nearly  always  made  of  gum  tragacanth,  but 
some  pharmaceutists  prefer  that  of  gum  Arabic,  as  giving  them  a  more 
translucent  appearance ;  white  of  egg  is  recommended  for  the  same 
purpose. 

The  quantity  of  mucilage  necessary  to  thicken  substances  varie8 
somewhat ;  it  is  greater  for  lozenges  which  contain  dry  powders  than 
for  those  made  of  extractive  substances.  It  may  be  remarked  that 
lozenges  containing  a  large  proportion  of  mucilage  become  very  hard 
by  time. 

Mucilages  are  sometimes  made  with  simple  water,  and  sometimes 
with  aromatic  waters,  or  the  latter  are  replaced  by  essential  oils  added 
directly  to  the  mass,  or  in  advance  to  the  dry  powders. 

M.  Garot  mentions  a  German  method  which  confectioners  sometimes 
make  use  of  to  aromatize  lozenges  extemporaneously  after  their  de- 
siccation. It  consists  in  dissolving  a  volatile  oil  in  ether,  and  pour- 
ing this  solution  upon  the  lozenges  contained  in  a  bottle  with  a  l&rgd 
mouth,  shaking  them  well,  then  pouring  the  lozenges  upon  a  sieves 
and  instantly  placing  them  in  a  stove  to  dispel  the  ether.  This 
method  is  very  convenient,  as  it  permits  the  preparation  of  a  laigfl 
quantity  of  inodorous  lozenges,  which  may  be  flavored  as  they  art 
needed. 

Second. — Two  of  the  oflicinal  lozenges  contain  liquorice,  and  conaifll 
of  adhesive,  saccharine,  and  mucilaginous  materials,  softened  by  water 
and  beaten  into  a  mass  with  flavoring  and  medicinal  ingredients,  and 
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then  rolled  into  lozenges,  generally  of  a  different  shape  from  the 
others. 

TBOcmsci  U.S. P. 
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Antacid,  astringent. 

Antacid  and  laxatiye. 

Antacid. 

Tonic,  "hnmatic." 

Bzpectorant. 

Carminative. 

Carminatiye. 


Sboovd  Qboup. 


TroohiBci  gljCTrrhiaa  et  opii 
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Opinm,  1  gr.  in  12  lozenges 
Sugar,  liqaorice,  gnm  Arabic, 

and  oil  of  aniRe 
Oleoresin  oubeb,  lTT\^  in  each 
Sngar,  liqaorice,  gnm  Arabic, 
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Sedatiye. 
Expectorant. 

Stimulant. 
Expectorant. 


The  preparation  of  these  is  best  described  by  introducing  the  offici- 
nal formulas ;  their  therapeutical  properties  may  be  noticed  as  follows : 
Of  the  three  antacid  lozenges,  those  of  chalk  may  be  regarded  as 
astringent,  adapted  to  an  acid  condition  of  the  secretions  of  the  stomach 
with  diarrhoea ;  those  of  magnesia,  as  laxative  and  adapted  to  remedy 
oostiveness  connected  with  acidity;  those  of  soda,  as  more  purely 
alkaline.  The  lozenges  of  carbonate  of  iron  have  been  recommended 
in  the  former  editions  of  this  work,  from  which  the  new  officinal 
formula  was  taken,  as  having  been  long  prepared  by  the  author  and 
found  to  be  a  most  eligible  method  of  giving  this  nearly  tasteless 
preparation  of  iron.  The  dose  for  children  is  one,  for  adults  two,  three 
times  a  day. 

The  lozenges  of  ipecac,  are  rarely  prescribed,  though  perhaps  well 
adapted  to  the  treatment  of  catarrhal  affections  of  children ;  among 
the  extemporaneous  preparations  in  Part  V.,  a  combination,  in  this 
form,  containing  ipecac,  and  citrate  of  potassa  is  recommended  as 
a  diaphoretic.  Peppermint  and  ginger  lozenges  are  well  known  carmina- 
tives. Those  sold  by  the  confectioners  have  seldom  any  special  rela- 
tion to  the  proportions  directed  in  the  Pharmacopoeia. 

Wistar^s  cough  lozenges  (trochisci  glycyrrhizse  et  opii)  of  which  an  im- 
proved formula  is  given  in  the  sequel,  has  long  been  a  very  prominent 
popular  expectorant  in  Philadelphia  and  throughout  the  United  States ; 
their  peculiar  merit  consists  in  their  soothing  effect  in  coughs  caused 
by  local  irritation,  and  a  tickling  sensation  in  the  throat ;  frequently 
a  single  lozenge  taken  at  night  will  allay  this  symptom  and  compose 
the  patient  to  sleep.  In  some  cases  of  pulmonary  consumption  they 
are  complained  of  as  producing  costiveness,  a  defect  remedied  in  the 
improved  formula  by  the  substitution  of  morphia  for  opium  in  their 
18 
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composition.  It  is  to  be  regretted  tliat  for  a  small  increase  of  profit, 
to  undersell  conscientious  pharmaceutists,  some  of  the  largest  manu- 
facturers of  these  lozenges  depart  from  the  long  established  and  well 
recognized  proportions,  producing  a  very  inferior  preparation. 

Trochisci  cubehm  are  designed  to  supersede  numerous  empirical 
preparations  containing  cubebs,  which  are  extensively  used  for  hoarse- 
ness and  coryza.  The  new  formula  is  nearly  that  of  SpitUCs  hzenge$; 
its  chief  fault  is  that  in  aiming  to  combine  great  efficiency  with  a  form 
of  preparation  generally  designed  to  be  agreeable,  it  aims  in  this  case 
at  an  impossibility.  Most  of  the  popular  cubeb  lozenges  contain 
much  less  of  the  active  ingredient,  but  being  less  disagreeable,  the/ 
are  taken  freely  and  accomplish  the  purpose. 

Working  Formulas  for  the  Officinal  Lozenges. 

Trochisci  Oretx.    {Troches  of  Chalk.)    U.  S.  P. 

Take  of  Prepared  chalk  four  troyounces. 

Gum  Arabic,  in  fine  powder,  a  troyounce. 

Nutmeg,  in  fine  powder,  sixty  grains. 

Sugar,  in  fine  powder,  six  troyounces. 
Rub  them  together  until  they  are  thoroughly  mixed ;  then  with  water 
form  a  mass,  to  be  divided  into  troches,  each  weighing  ten  grains. 

Trochisci  Magnesise.    {Troches  of  Magnesia)   U.  S.  P. 

Take  of  Magnesia  four  troyounces. 

Nutmeg,  in  fine  powder,  sixty  grains. 
Sugar,  in  fine  powder,  twelve  troyounces. 
Mucilage  of  tragacanth  a  sufficient  quantity. 
Bub  the  magnesia  and  the  powders  together  until  they  are  tho- 
roughlv  mixed ;  then  with  mucilage  of  tragacanth  form  a  mas8»  to  be 
dividea  into  troches,  each  weighing  ten  grains. 

Trochisci  Sodas  Bicarhonatis.   {Troches  of  Bicarbonate  of  Soda.)  U.  S.  P. 

Take  of  Bicarbonate  of  soda  four  troyounces. 

Sugar,  in  fine  powder,  twelve  troyounces. 
Mucilage  of  tragacanth  a  sufficient  quantity. 
Eub  the  bicarbonate  of  soda  with  the  sugar  until  they  are  tho- 
roughly mixed ;  then  with  mucilage  of  tragacanth  form  a  maaa,  to  be 
dividea  into  troches,  each  weighing  ten  grains. 

Trochisci  Ferri  Svhcarhonatis  U.  S.  P.   {Iron  Lozenges,) 

Take  of  Subcarbonate  of  iron  five  troyounces. 
Vanilla  sixty  grains. 
Sugar,  in  fine  powder,  fifteen  troyounces. 
Mucilage  of  tragacanth  a  sufficient  quantity. 
Rub  the  vanilla  first  with  a  part  of  the  sugar  into  a  uniform  powder 
and  afterwards  with  the  subcarbonate  of  iron  and  the  remainder  of 
the  sugar  until  they  are  thoroughly  mixed.    Then  with  mucilage  of 
tragacanth  form  a  mass,  to  be  divided  into  troches,  each  weighmg 
twenty  grains. 
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Ferruginous  Chocolate  Drops.    (Unofficinal,) 

Take  of  Bedaced  iron  (by  hydrogen)          •        .        •      1  part. 
Yanilla  chocolate 16  parts. 

With  the  fiised  chocolate  incorporate  the  iron  uniformly,  and  form 
into  moulds  each  containing  eight  grains.  Dose,  one  for  a  child,  two 
for  an  adult>  three  times  a  day. 

Trochisci  Ipecacuanhse,  {Troches  of  Ipecacuanha,)   TJ.  S.  P. 

Take  of  Ipecacuanh^  in  fine  powder,  half  a  troyounce. 
Arrowroot,  in  fine  powder,  four  troyounces, 
^  Sugar,  in  fine  powder,  fourteen  troyounces. 

Mucilage  of  tragacanth  a  sufficient  quantity. 
Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
with  mucilage  of  tragacanth  form  a  mass,  to  be  divided  into  troches, 
each  weighing  ten  grains. 

Trochisci  Menthee  PiperitSR.    {Troches  of  Peppermint)    U.  S.  P. 

Take  of  Oil  of  peppermint  a  fluidrachm. 

Sugar,  in  fine  powder,  twelve  troyounces. 
Mucilage  of  tragacanth  a  sufficient  quantity. 
Rub  the  oil  of  peppermint  with  the  sugar  until  they  are  thoroughly 
mixed  ;  then  with  mucilage  of  tragacanth  form  a  mass,  to  be  divided 
into  troches,  each  weighing  ten  grains. 

Trochisci  Zingiheris.    {Troches  of  Ginger.)   U.  S.  P. 

Take  of  Tincture  of  ginger  a  fluidounce. 

Tragacanth,  in  fine  powder,  one  hundred  and  twenty  grains. 
Sugar,  in  fine  powder,  twelve  troyounces. 
Syrup  of  ginger  a  sufficient  quantity. 
Mix  the  tincture  of  ginger  with  the  sugar,  and,  having  exposed  the 
mixture  to  the  air  until  dry,  reduce  it  to  fine  powder ;  to  this  add  the 
tragacanth,  and  mix  it  thoroughly.    Lastly,  with  syrup  of  ginger  form 
a  mass,  to  be  divided  into  troches,  each  weighing  twenty  grains. 

Trochisci  Cubebse,   {Oicbeb  Lozenges.)   U.  S.  P. 

Take  of  Oleoresin  of  cubeb  a  fluidounce. 

Oil  of  sassafras  a  fluidrachm. 

Liquorice,  in  fine  powder, 

Gum  Arabic,  in  fine  powder, 

Sugar,  in  fine  powder,  each,  three  troyounces. 

Syrup  of  Tolu  a  sufficient  quantity. 
Rub  the  powders  together  until  they  are  thoroughly  mixed ;  then 
add  the  oleoresin  and  oil,  and  incorporate  them  with  the  mixture. 
Lastly,  with  syrup  of  Tolu  form  a  mass,  to  be  divided  into  troches, 
each  weighing  ten  grains. 

These  are  conveniently  made  into  the  shape  of  SpiUa^s  lozenges  for 
which  a  formula  was  given  in  our  last  edition.  The  mass  being  divi- 
ded into  portions  of  half  a  troyounce,  each  of  these  is  rolled  out 
between  two  boards  to  a  cylindrical  stick,  and  then  after  it  has  partially 
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dried  it  is  cut  with  a  sharp  knife  into  twenty-four  equal  parts,  each 
weighing  about  ten  grains. 

Trochisd  Olycyrrhizee  ei  Opii.  {Troches  of  Liquorice  and  Opium)  U.  S.  P. 

Take  of  Opium,  in  fine  powder,  half  a  troyounce. 
Liquorice,  in  fine  powder, 
Gum  Arabic,  in  fine  powder, 
Sugar,  in  fine  powder,  each,  ten  troyounces. 
Oil  of  anise  a  fluidrachm. 
Rub  the  powders  together  until  they  are  thoroughly  mixed ;  tben 
add  the  oil  of  anise,  and  incorporate  it  with  the  mixture.    Lastly, 
with  water  form  a  mass,  to  be  divided  into  troches,  each  weighing  six 
grains.  ^ 

The  formation  of  a  mass  with  these  ingredients  possessing  the 
requisite  soilness  and  pliability,  and  yet  firm  enough  to  retain  the 
sliape  given  to  it,  is  a  matter  of  considerable  difficulty,  even  with 
those  who  are  somewhat  accustomed  to  it,  while  those  who  are  not 
often  waste  their  material,  as  well  as  their  time,  in  the  manipulation. 
The  following  modified  formula  will  be  found  an  improvement : — 

Take  of  Powdered  liquorice, 

gum  Arabic, 

sugar,  of  each        .        .      6  ounces. 
Oil  of  aniseed        .        .        .        .80  drops. 
Sulphate  of  morphia     .        .        .12  grains. 
Water,  and 

Tincture  of  Tolu,  of  each  .  .  A  sufficient  quantity. 
Dissolve  the  sulphate  of  morphia  in  one  fluidounce  of  water,  and 
add  the  oil  of  aniseed,  with  sufficient  powdered  gum  Arabic  to  incor- 
porate it  thoroughly.  To  this  add  one  fluidounce  of  water,  or  a  suffi- 
cient quantity ;  add  this,  now,  to  the  mixed  powders,  and  beat  tho- 
roughly into  a  mass  of  the  proper  consistence.  This  is  to  be  divided 
into  lozenges,  each  weighing  six  grains,  and  these,  after  they  are  dry, 
are  to  be  varnished  with  tincture  of  Tolu. 

The  mode  of  rolling  and  dividing  these,  and,  consequently,  their 
shape,  is  different  firom  that  indicated  for  the  lozenges  of  the  first 
group.  After  beating  the  ingredients  into  a  mass,  portions  of  168 
grains  each  are  weighed  out,  and  each  of  these  being  rolled  between 
two  smooth  pieces  of  board,  into  a  cylindrical  stick,  28  inches  in  length, 
is  laid  away  upon  a  drying  board,  until  nearly  dry  and  brittle,  and 
then  cut  with  "a  sharp  knife  or  scissors  into  24  equal  lozenges,  each 
about  1\  inch  in  length,  and  weighing  7  grains  when  moists  but  re 
duced  in  weight  by  drying. 

About  twelve  lozenges  contain  an  ordinary  adult  dose  of  sulphate 
of  morphia.  Made  by  this  recipe,  they  are  less  liable  to  constipate 
the  bowels,  and  are  less  bitter  to  the  taste  than  the  officinaL 
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Unopficinal  Lozenges. 

Dt,  JcLckson^a  Pectoral  Lozenges. 

Take  of  Powdered  ipecacuanlia  •  .  10  grains. 
Sulphuretted  antimony  .  .  6  grains. 
Muriate  of  morphia  ...  6  grains. 
Powdered  gum  Arabic      .  | 

''  sugar        .        .  >  of  each  11  drachms. 

'*  ext.  of  liquorice  ) 

Tincture  of  Tolu       ...      4  drachms. 
Oil  of  sassafras  ...      4  drops. 

To  be  made  into  a  stiff  mass,  with  simple  syrup,  and  divided  into 
200  lozenges,  or  into  lozenges  of  10  grains  each.  Each  lozenge  con- 
tains sV  grain  of  ipecac,  ^V  grain  of  the  antimonial,  -^  grain  of  mor- 
phia. Tney  are  usually  rolled  into  flat  cakes,  and  cut  out  with  a 
round  punch,  as  described  under  the  head  of  the  officinal  lozenges. 

Few  remedies  for  pectoral  affections  requiring  anodyne  and  nauseant 
treatment  are  so  popular  as  this.     Dose,  one  every  three  or  four  hours. 

• 

Dr.  JacksorCa  Ammonia  Lozenges, 

Take  of  Muriate  of  ammonia  .        .     \\  drachms. 

"  morphia  .        .        .8    grains. 

Powdered  elm  bark  .        .    6    drachms. 

"        gum  Arabic       .  | 

"        sugar         .        .  >  of  each  7  drachms. 

"        ext.  of  liquorice  ) 

Tincture  of  Tolu       .        .        .8  drachms. 
Oil  of  partridgeberry         .         ,    4  drops. 
To  be  made  with  syrup  into  180  lozenges,  or  into  lozenges  of  10 
grains  each,  containing  \  grain  muriate  of  ammonia,  and  Jj^  of  a  grain 
of  the  morphia  salt. 

These  are  used  for  somewhat  similar  affections  with  the  foregoing, 
and  are  made  into  the  same  shape. 

ParrislCs  Cough  Lozenges. 

Take  of  Powdered  ipecacuanha  ,  .  50  grains. 
Kermes  mineral  .  .  .  100  grains. 
Sulphate  of  morphia  .         .       16  grains. 

Pow'd  sugar       ...  ) 

"       gum  Arabic    .         .  f   ^^  ^^^  ^  ounces. 

"      extract  of  liquorice  ) 

Oil  of  anise        ....       40  drops. 
Syrup  of  Tolu  ....       Sufficient. 
To  be  made  into  a  mass  and  divided  into  320  lozenges,  each  con- 
taining about  \  grain  of  ipecacuanha,  \  grain  of  kermes,  ^  grain  of 
morphia  salt. 

We  have  been  in  the  habit,  for  the  last  ten  years,  of  preparing  these 
pectoral  lozenges,  which  are  not  unlike  those  of  Dr.  Jackson.     The 
recipe  was  contrived  with  the  aid  of  a  medical  friend,  and  has  proved 
a  useful  one,  producing  a  comparatively  active  preparation. 
The  dose  of  these  is  one  three  or  four  times  a  day. 
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Phospliatic  Lozenges. 


10  ounces. 

2  ounces. 

6  drachma 

2  drachms. 

2  drachms. 
17  ounces. 


Take  of  Phosphate  of  lime 

Phosphate  of  iron 

Phosphate  of  soda 

Phosphate  of  potassa 

Phosphoric  acid 

Sugar,  in  powder 

Powdered,  ginger, 

Syrup,  of  each  sufficient. 
Mix  the  phosphates  of  lime  and  iron,  with  the  sugar  and  ginger, 
by  passing  through  a  fine  sieve ;  then,  by  the  aid  of  heat,  dissofye  the. 
phosphates  of  soda  and  potassa  and  phosphoric  acid  in  the  syrup  and 
make  into  a  mass  with  the  mixed  powders.  Boll  this  into  a  cake  of 
the  proper  thickness,  dusting  it  with  a  sifted  mixture  of  one  part  <rf 
phosphate  of  iron  and  eight  parts  of  sugar,  and  cut  out  the  lozengea, 
each  weighing  fifteen  grains. 

Each  lozenge  contains  five  grains  of  phosphate  of  lime,  one  grain 
of  phosphate  of  iron,  and  half  a  grain  of  the  mixed  phosphates  of 
soda  and  potassa. 

The  use  of  the  phosphates  prescribed  above  has  recently  been 
adopted,  to  a  large  extent,  with  a  view  to  supplying  elements  to  the 
system  which  are  apt  to  be  deficient,  particularly  amon^  children,  in 
large  cities.  It  is  asserted  that  these  salts  not  only  aid  in  building 
up  the  bony  structure,  when  it  is  deficient,  but  assist  in  maintaining 
the  irritability,  without  which  assimilation  and  nutrition  are  always 
lacking.  The  dose  for  children  may  be  from  one  to  two,  three  times 
a  day. 

Astringent  Rose  Leaf  Tablets, 

Take  of  Powdered  catechu, 

Powdered  red  rose,  of  each       ...      6  parts. 
Powdered  tragacanth        ....      1  part 
Powdered  sugar        ...  .48  parts. 

Mix,  and  make  into  a  mass  with  rose-water  and  vanilla  syrup,  then 
divide  into  lozenges,  of  each  ten  grains.  To  be  taken  ad  Ubiium  for 
chronic  relaxed  conditions  of  the  throat  and  mouth. 


Chlorate  of  Potassa  Tablets 

Take  of  Chlorate  of  potassa 
Powdered  red  rose 
Powdered  sugar 
Oil  of  rose 
Oil  of  orange 


200  grains. 
800  grains. 
600  grains. 
15  drops. 
100  drops. 


Powder  the  chlorate  of  potassa  and  incorporate  it  thoroughly  with 
the  other  dry  ingredients ;  add  to  these  the  flavoring  oils  and  make 
up  the  mass  with  jelly  of  black  currants,  then  divide  into  100  lozenges^ 
each  containing  ten  grains.  Dose,  one  occasionally  in  sore  throat 
ulcerated  mouth,  &c. 
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Catechu  Lozenges. 

Take  of  Catechu 2  ouaces. 

Tragacanth }  ounce. 

White  sugar 12  ounces. 

Rose  water         .        .        .        .        .    Sufficient. 
Make  into  ten  grain  lozenges ;  to  be  used  ad  libitum. 
These  are  particularly  adapted  to  cases  of  relaxation  of  the  uvula, 
irritation  of  the  larynx,  &c. 

Wild  Cherry  Tableis. 

Take  of  Wild  cherry  bark  (powdered)    .        .    Sbj.  (officinal.) 

Alcohol      .        .        .        .        •        .    q.  s. 
Make  a  tincture  by  percolation,  evaporate  to  dryness,  and  powder 
the  extract — to  this  add 

Powder  of  blanched  almonds      .      ^ .    Siij. 

Gum 3iv. 

Sugar Sbiij-Siv. 

The  above  modification  of  the  formula  of  W.  E.  Warner,  produces 
a  fine  preparation,  retaining  the  sedative  virtues  of  the  drug  as  con- 
centrated as  is  safe,  in  this  form  of  preparation. 

Make  a  mass,  and  divide  into  oval  lozenges,  of  each  ten  grains.  They 
are  very  bitter  and  develop  hydrocyanic  acid  when  introduced  into 
the  mouth,  acting  with  energy  as  a  sedative  remedy.  One  lozenge  is 
a  dose,  repeated  as  occasion  requires. 

Candy  and  Drops. 

Various  kinds  of  candy  are  used  in  medicine  for  the  well-known 
expectorant  or  demulcent  properties  of  the  sugar  alone,  or  for  the 
effects  of  such  medicines  as  may  be  conveniently  combined  with  it. 
The  manufacture  of  these  pertain  almost  exclusively  to  the  confec- 
tioner, who  prepares  a  thick  semifluid  mass  by  using  with  the  sugar 
a  small  portion  of  water,  and  boiling  till  it  is  brought  to  such  condi- 
tion as  that  a  small  portion  removed  from  the  fire  upon  a  glass  rod 
will  solidify  into  a  transparent  candy  on  cooling;  it  is  then  poured 
out  upon  a  marble  slab.  If  the  coloring  or  flavoring  ingredient  is  in 
powder,  as,  for  instance,  tartaric  acid  used  in  making  lemon  drops,  it 
is  worked  in  with  the  melted  candy  on  the  slab ;  otherwise  it  must  be 
added  before  testing  its  hardness  and  removing  from  the  fire.  The 
sheet  of  melted  candy,  being  smoothed  upon  the  surface,  if  designed 
for  secrets,  a  very  common  form,  is  partially  cut  through  into  squares, 
and  then,  when  brittle,  broken  off;  if  designed  for  drops,  the  candy 
requires  to  be  run  into  moulds  upon  a  machine  constructed  for  the 
purpose;  if  for  sticks,  it  is  rolled  and  drawn  out  to  the  required 
thickness. 

By  kneading  and  working  this  material  while  soft,  its  whiteness  is 
increased.  The  principal  art  in  making  candies  is  in  removing  them 
from  the  fire  at  just  the  right  moment  before  caramel  begins  to  be 
formed,  and  not  until  the  whole  of  the  uncombined  water  is  driven 
off;  besides  the  proximate  mode,  with  a  glass  rod,  given  above,  the 
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elevation  of  the  boiling  point  to  exactly  a  certain  point  is  an  indica- 
tion that  the  candy  is  finished. 

The  fruit  essences,  so  called,  prepared  by  artificial  processes  from 
fusel  oil,  have  been  much  used  of  late  to  flavor  drops.  Lemon  and 
^ger  drops  are  also  much  in  vogue ;  the  latter  are  best  prepared 
from  the  piperoid,  or  oleoresin  of  ginger  (see  p.  200). 

The  following  recipes  are  appended,  as  of  utility  to  the  pharmaceu- 
tist, who  may  procure  the  admixture  of  the  medicinal  mgredientflk 
with  candy  at  the  confectioner's  for  a  few  cents  per  pound  advance  on 
the  cost  of  the  sugar. 

Oinger  Drops. 

To  ten  pounds  of  the  melted  candy  add  one  ounce  of  piperoid  of 
ginger,  and,  by  means  of  an  appropriate  apparatus,  run  it  into  dn^ 
the  size  of  cherry-stones. 

Medicated  Secrets,  or  Cough  Candy, 

To  ten  pounds  of  melted  candy  add  the  following  mixture,  and 
divide  into  seorects : — 

Take  of  Tincture  of  squill f  Siv. 

Camphorated  tincture  of  opium  )    r       i,  ^x 

Tincture  of  Tolu  ]  ^^  ^^^     '  ^^^ 

Fluid  extract  of  ipecacuanha  )    «      i.  •*    ••• 

Oil  of  gaultheria  [^^^^'^         •  "^'"J- 

"     sassafras wiyj. 

"     aniseed ^iij. 

Used  ad  libitum  in  ordinary  coughs. 


CHAPTER    XVI. 

EXTRACTA  RESINA  AND  "CONCENTRATED  REMEDIES.'* 

In  the  last  edition  of  this  work  the  unofficinal  class  of  preparation^ 
designated  in  a  general  way  as  ''  Eclectic  Concentrated  Bemedies,"  re- 
ceived some  notice,  and  formulas  for  several  were  given  in  detail.  A 
considerable  increase  in  the  number  of  these  in  common  use,  and  the 
general  interest  felt  in  them,  which  has  now  expended  to  transatlantio 
countries,  seem  to  demand  that  an  effort  should  be  made  to  include  in 
this  work  some  notice  of  all  of  them,  which  are  liable  to  be  met  with 
by  physicians  and  pharmaceutists.  This  effort  is  connected  with  diffi- 
culties  growing  out  of  the  fact  that  the  manufacturers  of  these  prepa- 
rations  are  all  independent  of  each  other;  each  claiming  the  superiontv 
of  his  own  preparations  over  those  of  his  rivals;  each  adopting  sadi 
formulas,  and  such  nomenclature,  as  his  own  convenience  suggestii 
For  many  of  these  preparations  no  formulas  are  published,  and  no 
accurate  description  of  their  chemical  and  physical  properties  has  ap- 
peared, while  any  examination  made  for  the  purposes  of  this  work 
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would  be  unneoessarilj  onerousy  and  quite  ^unsatisfactory  in  view  of 
all  of  these  preparations  met  with  in  commeroe. 

Some  of  the  **  Eclectic  remedies"  are  nearly  pare  resins.  To  this  class  th* 
three  Besina  of  the  new  Pharmacopoeia  belong.  Viewed  as  pharmacentica 
preparations,  eligible  for  nse  in  medicine,  though  not  purified  so  as  to  rani 
as  distinctive  proximate  principles,  these  ar0  very  appropriately  namec 
resiaous  extracts  or  resins.  The  term  ''  Resinoid,"  so  commonly  used,  is  lesi 
appropriate  to  the  class,  implying,  as  it  does,  a  resemblance  to  resins,  while 
all  of  these  are  either  resins,  oleoresins,  or  more  or  less  mixed  proximate  prin* 
ciples  possessing  no  real  resemblance  to  the  class  of  resins.  Some  of  the 
concentrated  remedies  lay  claim  to  the  title  of  "  Alkaloids ;"  these  either  are  or 
are  not  vegetable  alkalies,  though  never  pure ;  and  the  same  objection  applies 
to  designating  them  under  a  name  which  is  far  from  being  clearly  descriptive 
of  their  chemical  character.  It  is  a  scientific  objection  to  the  nomenclature 
of  the  eclectic  pharmaceutists  that  they  misapply  the  terms  employed  by 
chemists  to  designate  the  distinctive  principles  isolated  from  plants  by 
analysis,  and  it  operates  as  a  practical  objection  to  their  system  that  medi* 
dues  of  such  totally  different  chemical  properties  are  grouped  together 
under  similar  designations.  The  termination  tn,  so  appropriate  to  resins 
and  neutral  principles,  is  not  adapted  to  extractive  matters  containing  no 
resin ;  and  the  termination  ia^  though  quite  appropriate  to  organic  alkalies,  is 
onsuited  to  the  mixed  principles  precipitated  by  the  empirical  processes  of 
the  manufacturers.  Two  preparations  differently  prepared  from  the  same 
drug,  such  as  "sanguinarin  and  sanguinarina,"  possessing  different  degprees 
of  therapeutic  power — the  one  classed  by  them  as  a  resinoid,  and  the  other 
as  an  alkaloid — should,  it  would  seem,  be  more  definitely  designated  for  use 
in  medicine  than  by  names  differing  only  in  the  terminal  letter. 

A  frequent  cause  of  error  in  the  practice  of  pharmacy  arises  out  of  the 
substitution  of  the  "Eclectic,  hyoscyamin,  atropin,  veratrin,  and  other  similar 
preparations,'*  for  the  pure  vegetable  alkalies  found  in  commerce  The  dose  is, 
of  course,  very  different ;  and  the  genuine  articles  imported  from  England, 
France,  and  Germany  bearing  a  very  high  price,  the  substitution  of  cheaper 
and  inferior  products  labelled  with  the  same  names  should  be  carefully 
guarded  against  by  practitioners. 

In  the  present  chapter  the  principal  resinous  and  other  **  Eclectic  concen- 
trated remedies"  arc  noticed  without  regard  to  their  strictly  chemical  cha- 
racters, while  the  definite  proximate  principles  of  plants  used  in  medicine, 
which  have  been  isolated  and  examined,  are  noticed  under  their  several 
heads  in  Part  lY.  Many  of  the  formulas  and  descriptions  given  in  this 
chapter  are  not  practically  familiar  to  me,  and  I  give  them  only  as  I  find 
them  recorded  in  the  several  works  on  this  system  of  practice.  Of  these, 
the  chief  that  have  been  consulted  are  the  following :  "  The  American  Dis* 
pensatory,  by  John  Kmg,  M.  D.,"  published  in  Cincinnati  in  1859,  and 
recommending  the  ''  resinoid  and  alkaloid"  preparations  of  W.  S.  Merrill 
and  others  of  that  city.  "  Concentrated  Organic  MedicineSf  being  a  Frac^ 
Heal  Exposition  of  the  Therapeutic  Properties  and  Clinical  EmploymerU 
of  the  Combined  Proximate  Medicinal  Con^ituents  of  Indigenous  and 
Foreign  Plants,  by  Grover  Coe,  M.  D.,"  fourth  edition,  1862,  published  by 
B.  Keith  k  Co.,  New  York,  of  whose  preparations  it  treats.  And  "  Formulas 
for  making  Tinctures,  Infusions,  Syrups,  Wines,  Mixtures,  Pills,  dc^, 
from  the  fluid  and  solid  extracts  prepared  at  the  laboratory  of  Tilden  &  Co., 
New  Lebanon,  N.  Y." 

The  statements  of  these  authors  are  not  to  be  accepted  as  impartial. 
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Each  of  the  two  first  named  is  mach  engaged  throughout  hia  book  in  dis- 
paraging the  preparations  recommended  by  the  other.  The  Cincinnati 
work,  in  which  many  formulas  appear,  justly  charges  the  New  York 
manufacturers  with  concealing  their  formulas,  and  advances  the  following 
criticism :  **  Unfortunately  some  persons  are  so  wrapped  up  in  what  are 
called  '  concentrated  remedies'  that  they  will  blindly  employ  anything  pre- 
sented as  such  without  stopping  to  inquire  or  examine  into  its  daima ;  thii 
is  decidedly  wrong." 

On  the  other  hand,  Dr.  Orover  Coe,  writing  in  the  interest  of  the  New 
York  manufacturers  of  concentrated  remedies,  repudiates  the  single  princi- 
ples or  precipitates  obtained  by  the  same  process  for  almost  every  variety 
of  vegetable  substance  as  recommended  by  Merrill  and  indorsed  by  Dr. 
King.  He  claims  for  his  favorite  remedies  that  they  embody  not  merdy 
single  **  resinoid,"  or  "  alkaloid,"  or  *'  neutral"  principles  from  plants,  but 
all  these  as  contained  in  their  several  plants  first  separately  isolated  and 
then  recombined,  which  is  practically  impossible  and  scientifically  absurd. 

This  extraordinary  assertion,  taken  in  connection  with  the  great  number 
and  variety  of  remedies  advertised  claiming  to  be  the  "  concentrated  equiv- 
alents" of  plants  but  little  known  to  chemists,  and  nd^er  satisfiactorih 
analyzed,  cannot  but  strike  the  mind  of  any  one  in  the  least  acquainted  with 
the  difficulties  of  the  subject  as  too  severe  a  tax  on  credulity. 

The  classification  of  the  proximate  principles  of  plants  adopted  by  Dr. 
Coe  is,  moreover,  different  from  any  known  to  science,  and  some  of  the 
definitions  given  to  the  several  classes  named  do  not  correspond  with  those 
of  the  recognized  authorities.  Thus  the  oleoresins  are  stated  to  be  compound! 
of  fixed  oils,  wax,  and  resin,  while  balsams  are  defined  as  mixtures  of  resin 
and  volatile  oil.  A  distinction  is  drawn  without  a  difference  between  resins 
and  resinoids.  Neutral  principles,  which  the  author  claims  to  have  been 
''  the  first  to  recognize  in  their  true  remedial  value,  and  the  first  to  establish 
in  their  identity  as  a  class  of  distinct  proximate  principles,  and  the  first  to 
record  their  physical  and  chemical  characteristics,"  are  said  to  be  altered  in 
their  composition  or  completely  destroyed  in  the  preparation  of  extracts, 
&c.  In  the  definition  of  these  they  are  quite  confounded  with  the  non- 
descript and  almost  infinitely  varied  "  extractive"  substances  which  have  no 
single  character  in  common,  and  are  fast  disappearing  from  the  catalogue 
of  vegetable  products  before  the  searching  scrutiny  of  modem  chemistry. 

In  these  remarks  I  have  no  desire  to  call  in  question  the  efficiency  of 
many  of  the  remedies  recommended  by  the  author  alluded  to.  It  is,  however, 
but  simple  justice  to  those  who  are  asked  to  accept  remedies  prepared  by 
secret  processes  upon  faith  in  the  manufacturer,  that  his  claims,  and  those 
of  his  sponsors,  should  be  somewhat  inquired  into. 

It  would  be  in  vain  to  deny  that  improvement  in  the  extraction  and  con- 
centration of  medicines  is  a  great  and  growing  demand  of  our  times,  but 
the  efforts  of  the  so  called  "  eclectic  pharmaceutists"  in  that  direction  have 
been  marred  by  a  too  exclusive  reliance  upon  the  single  process  of  precipi- 
tation from  a  strong  alcoholic  tincture  by  water — a  process  well  adapted  to 
those  cases  in  which  the  active  principle  of  the  drug  is  distinctly  resinous, 
but  unsuited  to  a  large  number  of  vegetable  substances,  the  active  princi- 
ples of  which  are  more  or  less  completely  soluble  in  water. 

The  practice  of  bringing  all  these  concentrated  remedies  to  the  condition 
of  powders  by  the  addition  of  sugar  of  milk,  or  other  dry  material,  to  those 
which  are  naturally  soft  or  oily,  has  many  objections,  among  which  are  their 
unnecessary  dilution,  and  the  increased  exposure  of  their  particles  to  oxida- 
tion or  evaporation. 
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An  important  objection  to  this  system  of  practice  is  that  while  it  claims 
to  be  eclectic,  it  is,  in  fact,  exclusive,  confining  its  remedies  almost  entirely 
to  indigenous  drugs  of  vegetable  origin.  It  must  be  confessed  that  the 
Tarietj  of  our  indigenous  materia  medica  is  very  great,  and,  perha;)S,  suffi- 
cient for  most  purposes  of  the  physician ;  but  there  is  neither  philosophy  nor 
policy  in  creating  an  exclusively  American  system  of  practice,  while  by 
commerce,  by  literature,  and  science,  our  country  is  linked  with  all  the 
civilized  world. 

The  remaining  objection  to  this  system  is  the  want  of  candor  and  scientific 
truthfulness  which  pervades  its  literature.  There  is  an  obvious  special  pleaa 
ing  in  too  many  of  its  arguments,  and  an  aim  to  promote  local  business  in- 
terests in  its  publications,  which  necessarily  detract  from  its  reputation  and 
ahat  out  its  professors  from  the  sympathy  and  countenance  of  a  class  whose 
influence  can  ill  be  spared  from  any  scientific  or  humane  reform. 

In  devoting  so  much  space  to  the  so  called  ''  American  system  of  prac- 
tice," I  desire  to  enter  a  protest  against  iU  exclusiveuess,  its  empiricism, 
and  its  rather  unprofessional  and  business-like  character ;  but  that  whatever 
of  good  it  contains  may  be  made  known,  the  present  chapter  is  devoted  to 
a  notice  of  the  remedies  offered  by  its  rival  schools,  giving  both  an  equal 
hearing,  and  invoking  the  impartial  judgment  of  the  physician  and  phar- 
maceutist as  to  their  merits  and  demerits. 

The  "Eclectic  remedies"  are  preceded  in  the  present  chapter  by  the 
new  ofi&cinal  class  Bestnae,  one  of  which  originated  with  practitioners 
of  that  school,  and  is  the  most  popular  representative  of  the  class  of 
BO  called  resinoids. 

Besinse  U.  S.  P. 


OflleliMl  Nam*. 

Dose. 

PropertiM. 

Sfnoayroe. 

Retina  Jalapa 
**      podophylli 

«      scammonii 

0 

gr.  v 

gr.ij 
gr.  V 

Cathartio 
do. 
do. 

Jalapin. 
PodophylUn. 
Resin  of  scammonj. 

REMARKS. 

The  resins  of  jalap  and  May-apple  roots,  as  above,  are  prepared  by 
percolation  with  alcohol  through  the  finely  powdered  root  until  the 
percolate  ceases  to  cause  a  precipitate  on  being  dropped  into  water. 
This  is  then  to  be  reduced  to  about  half  the  quantity  of  the  root  em- 
ployed (the  alcohol  being  recovered  by  distillation),  and  thrown  into 
eignt  times  its  bulk  of  water,  which  precipitates  the  resin ;  this  is  ihen 
washed  and  dried  and  powdered,  in  which  state  it  is  dispensed. 

Resin  of  podophyllum  is  of  a  color  varying  from  a  drab  to  a  bright 
yellow.  As  above  prepared,  it  is  less  tinged  with  yellow  than  in  the 
usual  process  of  the  manufacturers,  in  which  muriatic  acid  is  added 
to  the  water  with  which  it  is  to  be  precipitated.  It  is  partly  soluble 
in  ether,  and  the  residue,  when  dissolved  in  solution  of  potassa,  is  not 
precipitable  by  muriatic  acid.  Prof.  F.  FuUager  has  lately  announced 
the  existence  in  the  root  of  podophyllum  of  the  alkaloid  berberinOf 
which  was  previously  noticed  by  Mr.  Hodgson,  Jr.,  as  yellow  coloring 
matter;  being  soluble  in  cold  water  this  is  lost  by  the  oflScinal  method 
of  preparation ;  but  owing  to  the  insolubility  of  the  yellow  muriate 
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of  berberina  it  is  mixed  with  the  precipitated  resin,  and  acconnts  for 
the  yellow  color  of  the  commercial  podophyllin,  and  in  part  for  some 
of  its  properties. 

Hesin  of  scammony  is  directed  to  be  prepared  from  the  commercial 
scammony  by  digesting  with  successive  portions  of  boiling  alcohol 
until  exhausted,  mixing  the  tinctures,  evaporating  to  a  syrupy  con- 
sistence by  distilling  off  the  alcohol,  adding  the  concentrated  liquid 
to  water,  washing  and  drying  the  precipitate.  It  is  wholly  soluble  in 
ether,  also  in  officinal  solution  of  potassa,  from  which  solution  an 
excess  of  muriatic  acid  does  not  precipitate  it 

A  resin  of  scammony  is  prepared  from  the  dried  roots  by  the  process 
of  Dr.  Williamson,  of  University  College,  London.  The  roots  are 
digested  with  water  and  with  diluted  acid,  by  which  means  they  aw 
deprived  of  all  matter  soluble  in  these  menstrua,  then  with  alcohol, 
which  dissolves  out  the  resin  which  is  collected  on  the  recovery  of  the 
alcohol  by  distillation.  The  roots  are  collected  in  Asia  Minor,  dried 
and  shipped  to  London,  where  this  resin  is  now  manufactured.  The 
physical  qualities  of  the  scammony  thus  prepared  differ  considerably 
from  virgin  scammony  and  from  the  officinal  resin,  being  non-porous^ 
not  producing  a  lather  when  rubbed  with  water,  and,  instead  of  pos- 
sessing a  musty  or  sour  cheese-like  odor,  having  an  aromatic  and  fruity 
smell.    Its  dose  is  from  four  to  twelve  grains. 

Medical  Properties  of  the  Officinal  Resinjs. 

The  medical  properties  of  these  three  resins  are  somewhat  similar. 
Resin  of  jalap  has  long  been  known  as  a  powerful  cathartic,  in  doses 
of  from  one  to  five  grains,  triturated  with  sugar  or  other  diluents  or 
correctives. 

Podophyllin  is  nndoubtedly  one  of  the  most  powerful  purgatives 
in  use,  acting,  in  doses  of  two  to  four  grains,  as  a  drastic  cathartie^ 
accompanied  in  its  action  with  much  nausea  and  griping.  In  smaller 
doses  (J  grain  to  one  grain),  it  operates  as  an  alterative  and  chola- 
gogue.  It  is  claimed  for  this  remedy  that  it  is  a  regulator  of  almost 
all  the  secretions,  tending  to  restore  them  to  normal  activity,  and 
that  it  completely  substitutes  mercury  in  all  cases  where  it  was  for- 
merly considered  to  be  indicated,  even,  in  some  cases,  producing 
ptyalism.  It  is  seldom  or  never  employed  alone,  its  effects  being 
greatly  increased,  and  its  dose  lessened,  according  to  the  testimony 
of  practitioners  accustomed  to  its  use,  by  long  trituration  with  four  to 
ten  times  its  weight  of  sugar  or  sugar  of  milk.  "Caulophyllin"  com- 
bined with  it  is  said  to  materially  lessen  its  painftil  and  disagreeable 
effects.  A  compound  of  podophyllin,  with  ten  parts  of  "  leptandrin'*  and 
ten  of  sugar,  is  esteemed  as  an  alterative  in  dyspepsia ;  the  discovery 
of  the  presence  of  berberina  in  the  commercial  podophyUin  explains 
its  known  tonic  effects. 

Besin  of  scammony  has  been  very  rarely  prescribed ;  it  is  now  for 
the  first  time  officinal,  as  distinct  from  the  impurities  associated  with 
it  as  commercial  scammony.  It  is  made  officinal  for  the  purpose 
of  introducing  it  as  an  ingredient  into  the  compound  extract  of  coIo- 
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cynth.  It  is  feared  that  its  high  cost  will  deter  all  but  the  most 
coDscientioas  from  complying  with  the  officinal  directions  in  this 
respect. 

IJnoffioinal  Concentbatsd  Remedies. 

Apocynxn  is  the  name  given  to  a  preparation  by  J.  B.  Robinson,  formerly 
of  Cincinnati,  from  the  root  of  Apocynum  androssBmifoliam,  and  recom- 
mended by  Dr.  John  King  in  his  '"Dispensatory."  The  formnla  directs 
t  Jie  preparation  of  a  saturated  tincture  of  the  root,  treating  this  with  ammonia, 
then  filtering  and  precipitating  the  apocynin  with  salphnric  acid,  added 
gradnally ;  it  is  to  be  washed  in  one  or  two  waters  and  then  dried.  One 
pound  of  the  root  yields  about  half  an  ounce.  It  is  represented  as  a  powder 
of  a  dark  brown  color,  a  strong  odor  of  the  root,  and  a  bitter,  nauseous,  and 
unpleasant  taste.  It  is  recommended  in  jaundice,  hepatic  torpor,  and  con- 
stipation, combined  in  equal  parts  with  leptaudrin  and  myricin.  The  dose 
giTen  by  Tilden  is  ^  to  2  gr.  In  the  absence  of  positive  experiment,  I 
should  doubt  the  eligibility  of  this  formula,  as  of  some  others  given  in  the 
'*  American  Dispensatory."  Another  remedy  called  apocynine  is  mentioned 
bj  "  eclectic"  writers,  described  as  being  very  bitter  and  of  a  dark  orange 
color. 

Alnuine  and  Alnuin  are  names  given  to  preparations  derived  from  the 
bark  of  Alnus  rubra  (Tag  Alder).  The  last  named  is  recommended  as  pos- 
sessing alterative,  tonic,  and  sub-astringent  properties  in  doses  of  one  to  three 
grains  three  or  four  times  a  day.  The  other  is  said  to  be  adapted  to  the 
same  purposes.  I  find  no  published  formula  for  either  of  them,  though 
alnuin  is  announced  in  Tilden's  ''  Formulary"  as  useful  in  herpes,  syphilis, 
scorbutus,  impetigo,  &c.,  and  by  Dr.  Grover  Coe  as  adapted  to  scrofula, 
eruptions  of  the  skin,  rheumatism,  and  syphilis,  and  wherever  an  alterative 
is  required. 

Ampelopsin  is  a  preparation  from  Ampelopsis  quinquefolia  (Virginia 
creeper),  made  by  an  unpublished  process ;  it  is  reputed  to  be  alterative, 
diaretic,  expectorant,  anti-syphilitic,  astringent,  and  tonic.  Dose,  3  to  10 
grains. 

Asclepidin  is  a  concentrated  preparation  from  Asclepias  tuberosa  (pleurisy 
root).  It  is  obtained  by  a  process  similar  to  that  for  the  resin  cimicifugin, 
and  is  a  dark  semi-liquid  extractive-like  mass.  Its  dose  is  from  1  to  5  grs. 
three  times  a  day,  as  an  expectorant,  diaphoretic,  and  tonic.  It  is  recom- 
mended in  fevers  of  every  type,  inflammatory  diseases,  hooping-cough,  and 
in  chronic  diseases  of  the  digestive  organs,  and  Dr.  Coe  speaks  of  Keith's 
asclepin  as  universally  admissible  in  the  treatment  of  disease. 

Ascletine  is  described  as  a  white  powder,  with  but  little  taste  or  odor, 
recommended  as  the  active  principle  of  the  plant ;  but  the  editor  of  the 
"Eclectic  Dispensatory"  thinks  it  "an  imposition  upon  the  profession." 

Barosmirty  derived  from  bnchn  by  an  unpublished  process,  is  asserted  by 
Dr.  Grover  Coe  to  be  a  diuretic,  alterative,  diaphoretic,  tonic,  stimulant, 
antispasmodic — properties  which,  I  believe,  have  not  been  claimed  for  the 
leaves  themselves.     Dose,  from  2  to  4  grains. 

Baptisin  is  a  preparation  prescribed  by  the  "  eclectic"  practitioners  from 
the  bark  of  the  root  and  the  leaves  (?)  of  Baptisia  tinctoria  (wild  indigo), 
one  of  our  familiar  indigenous  weeds.  In  its  chemical  nature  it  seems  to  be 
a  resinous  extractive,  which  is  said  to  be  precipitated  by  an  acid,  or  by 
acetate  of  lead,  from  the  saturated  tincture.  The  formula  has  not  been 
published  in  detail.  It  is  described  as  of  a  yellowish-brown  color,  a  strong 
and  characteristic  odor,  and  a  bitter,  disagreeable,  persistent  taste.    It  is  only 
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partially  solnble  in  alcohol,  mnch  more  so  on  the  addition  of  ammonift  or 
potassa.  It  is  given  in  a  dose  of  from  ^  to  ^  grain  with  a  view  to  increue 
the  action  of  the  glandular  system  and  to  aroose  the  liver,  also  as  an  exter- 
nal application  to  gangrenous  and  erysipelatous  ulcerations.  Yariouily 
combined  it  is  much  prescribed  in  eclectic  practice.  In  large  doses  it  is 
said  to  produce  very  disagreeable  prostration. 

Caulophyllin, — This  preparation  from  the  root  of  Leontice  thalictroides 
(Michx.),  Caulophyllnm  thalictroides  (blue  cohosh),  is  made  by  Merrill, 
by  precipitation  from  the  saturated  tincture,  similar  to  the  preparation  of 
podophyllin  and  cimicifugin,  using,  however,  as  small  a  quantity  of  water 
as  possible  to  prevent  waste,  as  the  precipitate  is  soluble.  CaulophyUia 
thus  prepared  is  an  extractive  substance  of  a  light  brown  color,  with  a 
peculiar,  not  unpleasant  odor,  and  a  slightly  bitter  taste,  and  some  degree 
of  pungency.  It  is  insoluble  in  ether,  partially  soluble  in  water,  in  alcohol 
more  so  ;  the  addition  of  solution  of  ammonia  renders  it  completely  soluble 
in  either  menstruum,  and  the  solution  becomes  of  a  dark  wine  color. 

The  following  process  for  obtaining  caulophyllin  is  by  Dr.  P.  D.  Hill,  of 
Cincinnati :  Exhaust  the  root  of  caulophyllnm  with  alcohol  and  obtain  a 
thick  fluid  extract,  add  this  to  twice  its  volume  of  saturated  aqueoua  Boln« 
tion  of  alum,  and  place  it  aside  to  rest  for  three  or  four  days ;  then  place  it 
on  a  filter  cloth,  and  allow  the  water  to  filter  through ;  wash  the  product 
two  or  three  times  with  fresh  water,  and  let  the  residuum  dry  in  the  open 
air.     When  dry,  it  readily  forms  a  powder  of  a  light  grayish  color. 

The  ordinary  dose  of  caulophyllin  is  from  one-fourth  of  a  g^n  to  one 
grain,  three  or  four  times  a  day ;  its  therapeutic  effect  is  exerted  on  the 
uterus,  as  a  tonic  and  alterative.  As  a  parturient  it  is  given  in  doses  of 
from  two  to  four  grains,  at  intervals  of  15  to  30  minutes  after  actual  labor 
has  commenced. 

Caulophyllin  is  said  to  be  prepared  by  some  manufacturers  from  an  aqueooi 
infusion  of  the  root,  decolorized  by  animal  charcoal,  and  concentrated  in 
v(icuo  by  adding  infusion  of  galls,  or  96  per  cent  alcohol,  collecting  the 
precipitate,  drying  and  powdering  it.  It  is  then  sold  as  an  '*  alkaloid,^* 
although  its  properties  are  said  not  to  vary  much  from  those  of  the  fint» 
which  is  usually  considered  as  a  "resi/iouZ." 

Ceanothine  is  the  name  given  to  a  preparation  described  in  the  "  New 
York  Journal  of  Organic  and  Medical  Chemistry,"  vol.  i.  page  43,  as  pre- 
pared from  the  leaves  of  the  New  Jersey  tea,  Ceanothus  Americanus,  by 
the  following  process  :  First  extract  the  coloring  and  resinous  matter  horn 
the  leaves  by  alcohol,  then  place  the  mass  in  an  alembic  apparatus  (f)  and 
displace  the  alcohol  remaining  in  it,  after  which  the  mass  is  to  be  subjected 
to  the  percolating  process  with  hot  distilled  water  until  the  active  principle 
is  displaced.  The  aqueous  solution  is  then  evaporated  in  vacuo  to  the  con- 
sistency of  thick  syrup,  and  precipitated  and  purified  in  nearly  absolute 
alcohol.  The  preeipitate  is  then  directed  to  be  dried  into  a  partially  crys- 
talline mass,  in  a  vacuum  at  about  100°  F.  This  preparation  reduced  to 
powder  is  said  to  be  nearly  white,  and  to  resemble  green  tea  in  odor  and 
taste.  It  is  soluble  in  water,  but  nearly  insoluble  in  alcohol,  in  which  pro- 
perties it  appears  to  resemble  some  of  the  so  called  ''  alkaloids,"  as  caulo- 
phyllin. 

This  process,  like  many  others,  is  too  obscure  to  be  used  by  the  uninitiated, 
and  the  preparation  can  only  be  adopted  by  those  who  accept  it  on  the 
ground  of  confidence  in  the  manufacturers. 

Ceraaein  is  the  only  preparation  I  am  aware  of  derived  firom  the  unofB- 
cinal  bark  of  Cerasus  Virginiana  (choke  cherry).     It  is  highly  lauded  by 
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Dr.  Orover  Coe  as  a  snbstitute  for  quinine  in  certain  conditions  of  the 
system  wherein  the  vegetable  alkali  is  inadmissible.  He  represents  that 
cerasein  contains  "resinoid"  and  neutral  principles  besides  amjgdalin, 
phloridzin,  and  picrin.  Dose,  5  to  10  grains.  It  is  not  made  by  the  eclectic 
manufacturers  generally. 

Chelonin  is  a  "  resinoid,"  prepared  from  Chelone  glabra  (balmony).  No 
formula  is  published  for  it,  but  it  appears  to  be  given  in  doses  of  from  1  to 
2  grains,  as  a  representative  of  the  leaves  from  which  it  is  prepared.  These 
are  accounted  tonic,  cathartic,  and  anthelmintic. 

Cimicifugin,  or  Macrotin^  another  eclectic  "  resinoid,"  is  prepared  by 
forming  a  concentrated  tincture  of  black  snakeroot,  Cimidfuga  racemosa, 
dilating  it  with  its  bulk  of  water,  and  distilling  off  the  alcohol.  It  is  then 
collect^  from  the  bottom  of  the  vessel  and  powdered.  A  modification  of 
this  process  by  Prof.  E.  S.  Wayne  yields  a  more  elegant  and  somewhat 
more  active  preparation.  He  directs  that  the  strong  tincture  shall  be 
allowed  to  evaporate  spontaneously,  until  a  solid  mass  is  deposited,  the 
remaining  fluid  is  poured  off  and  the  mass  dissolved  in  alcohol,  slowly 
evaporated  to  the  consistence  of  a  fluid  extract,  and  then  -placed  in  thin 
layers  upon  glass  and  allowed  to  dry. 

As  usually  found  in  commerce,  this  is  a  dark-brown  powder,  of  a  faint 
odor,  and  a  slightly  bitter  nauseous  taste.  It  has  not  been  analyzed,  but 
appears  to  be  an  impure  resin,  which  abounds  in  the  root.  I  obtained  4| 
per  cent,  of  it  in  my  experiments.  (See  paper  on  Eclectic  Pharmacy, ''  Am. 
Joum.  Pharm.,"  vol.  xxiii.  p.  329.)  Its  medical  properties  are  described  in 
Dr.  King's  **  Dispensatory''  as  tonic,  alterative,  nervine,  anti-periodic,  with 
an  especial  affinity  for  the  uterus.  It  does  not,  according  to  this  authority, 
possess  the  narcotic  properties  of  the  root.  Dr.  Orover  Coe  considers 
the  macrotin  of  Keith  as  alterative,  antispasmodic,  stimulant,  diaphoretic, 
diuretic,  expectorant,  resolvent,  nervine,  emmenagogue,  parturient,  tonic, 
and  narcotic,  and  enumerates  twenty-eight  diseases  in  which  it  is  employed. 
In  regard  to  this  particular  manufacture,  it  may  be  remarked  that  it  claims 
to  be  composed  of  three  principles  "  resinoid,  alkaloid,  and  neutrdl."  Cimi- 
cifngin  is  considerably  used  by  practitioners  generally,  especially  in  the 
treatment  of  chorea.  Of  course,  a  preat  variety  of  combinations  may  be 
resorted  to  as  occasion  requires,  and  it  undoubtedly  deserves  a  fair  trial  of 
its  merits,  especially  as  it  is  a  preparation  free  from  the  suspicion  of  empi- 
ricism or  secrecy.     Its  dose  is  from  1  to  6  grains. 

Chimaphilin,  derived  from  Chimaphila  umbellatabya  concealed  process, 
is  catalogued  among  the  concentrated  medicines  of  one  of  the  eclectic 
manufacturers  as  an  alterative,  tonic,  diuretic,  and  astringent.  The  dose  is 
2  or  3  grains. 

CoUinsonin,  extracted  from  Gollinsonia  canadensis  (hard-hack,  or  stone 
root),  is  represented  by  Dr.  Grover  Coe  as  a  valuable  tonic,  astringent, 
diaphoretic,  alterative,  resolvent,  and  diuretic  in  doses  of  5  grains. 

Cornice  is  the  name  applied  to  a  precipitate,  obtained  by  adding  to 
water  a  saturated  tincture  of  the  bark  of  Cornus  Florida  (dogwood).  The 
details  of  this  method  are  probably  varied  by  the  several  manufacturers,  and 
the  results,  doubtless,  differ  accordinjrly.  It  is  usually  a  light  grayish- 
brown  powtler,  of  a  peculiar  odor,  si iprlitly  bitter,  astringent  taste;  insoluble 
in  water,  diluted  acids,  and  volatile  oils;  nearly  soluble  in  alcohol,  entirely 
with  the  assistance  of  ammonia  or  caustic  potassa,  which  also  renders  it 
partially  soluble  in  water.  It  is  soluble  in  ether,  and  ammonia  added  re- 
moves the  cornine  in  solution,  leaving  the  ether  floating  clear  and  trans- 
parent    (King's  "Dispensatory.") 
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IIow  far  this  product  is  a  representative  of  the  active  principles  of  the 
bark  has  not  been  fully  shown,  nor  do  I  know  whether  it  resembles  the  pre- 
paration long  vended  under  the  same  name  by  the  late  G.  W.  Carpenter,  of 
Philadelphia. 

Dr.  Coe's  work  represents  the  comin  of  B.  Keith  &  Co.  as  eontainmg 
the  proximate  principles  soluble  in  alcohol  and  those  soluble  in  water— 
tannic  acid,  &c. — ^in  the  proportion  in  which  they  exist  in  the  bark,  and  hence 
that  it  is  a  more  perfect  representative  of  the  bark  than  the  **  resinoid"  coraine 
of  Merrill  and  other  manufacturers.  A  specimen  I  have  examined  was 
equally  soluble  in  water  and  alcohol,  and  was  evidently  composed  in  great 
part  of  tannic  acid. 

Dog-wood  bark  has,  for  many  years,  had  an  excellent  reputation  as  a 
tonic  and  astringent,  and  has  been  used  with  success  in  the  treatment  of 
intermittents,  and  it  is  claimed  that  comine  in  10  grain  doses  is  an  excelleot 
anti-periodic,  adapted  to  substitute  quinia  where,  from  any  cause,  it  is  con- 
traindicated,  or  where  it  is  not  readily  procurable.  Of  course,  this  state- 
ment must  be  taken  with  allowance.  As  a  general  tonic,  it  is  prescribed  in 
doses  varying  from  one  to  ten  grains. 

Corydalia. — The  small  round  tubers  of  Corydalis  formosa  are  largely 
collected  in  the  Western  States  of  the  Union,  and  considerably  used  under 
the  name  of  Turkey  cgrn,  as  a  domestic  and  eclectic  alterative  remedy. 
A  nalysis  has  discovered  the  presence  of  a  vegetable  alkali  named  corydalwa^ 
which  is  described  in  the  chapter  on  vegetable  alkalies.  The  eclectic  pre- 
parations, as  issued  by  different  manufacturers,  are  called  corydalia  and 
corydalin ;  the  former  claiming  to  be  an  "  alkaloid,"  and  the  latter  a  "  re- 
sinoid'' principle.  McrrilPs  process  for  corydalia  consists  in  adding  water 
to  the  tincture,  collecting  the  precipitate,  then  adding  ammonia  and  collect- 
ing the  additional  precipitate,  filtering  and  adding  muriatic  acid,  when  "  the 
balance  of  the  alkaloid"  is  precipitated.  That  the  mixed  precipitates, 
which,  according  to  Merrill,  amount  to  little  more  than  an  ounce  from 
four  pounds  of  the  tubers,  can  lay  claim  to  be  the  alkaline  active  principle 
of  the  drug,  will,  I  think,  be  disputed  by  many ;  it  is,  however,  highly  spoken 
of  as  an  alterative  by  Dr.  King,  who  says  "  it  will  be  found  nseftil  in  all 
scrofulous  and  syphilitic  affections,  as  well  as  in  many  cutaneous  diseases.** 
Corydalin^  issued  as  a  "  resinoid,"  of  which  there  is  no  published  formola, 
is  recommended  for  the  same  purposes,  in  the  same  dose — ^from  ^  grain  td  1 
grain.  (King.)  Keith's  preparation,  according  to  Coe,  containing  resin, 
resinoid,  alkaloid,  and  neutral  principle,  2  grains.  Combinations  of  these 
preparations  with  berborin,  hydrastin,  ptelein,  &c.,  are  recommended  as 
tonic,  and  with  podophyllin,  xanthoxylin,  stillingin,  iridin,  phytollaccin,  Ac, 
as  alterative.  The  custom  of  giving  these  combinations  to  the  exclusion 
of  individual  remedies  is  not  favorable  to  a  clear  appreciation  of  tiieir  re- 
spective therapeutical  properties. 

Cypripedin. — This  preparation,  named  on  the  catalogues  of  the  manu- 
facturers of  eclectic  remedies,  is  generally  described  as  an  oleoresin ;  it  is 
directed  to  be  prepared  by  the  precipitation  of  a  concentrated  tincture  of 
the  root  of  Cypripedium  pubescens,  yellow  ladies'  slipper  root,  by  adding  it 
to  water.  It  is  given  in  doses  of  half  a  grain  to  three  grains  as  an  anti- 
spasmodic and  anodyne.  Ten  grains  is  mentioned  as  a  maximnm  dose  of 
Keith's  preparation,  which  is  stated  to  be  composed  of  a  "  resinoid  and  a 
neutral  principle." 

Dioscorein  is  a  resinous  extract,  prepared  from  a  saturated  tincture  oi 
the  root  of  Dioseorea  villosa,  wild  yam,  by  adding  it  to  its  weight  of  watci 
and  distilling  off  the  alcohol,  when  the  precipitate  remaining  in  the  water 
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may  be  collected,  dried,  and  pulverized ;  this  process,  which  is  the  same  as 
for  other  resinous  extracts,  yields  a  product  described  in  King's  ''  Dispensa- 
tory" as  a  light  yellowish-brown  powder,  growing  darker  by  age,  deliquescent, 
of  a  faint  smell  and  slightly  sweetish,  resinous,  very  bitter,  acrid,  and  per- 
sistent taste.  Like  some  other  resinous  extracts,  it  is  much  more  soluble  in 
alcohol  when  fresh  than  after  long  exposure.  This  preparation  is  said 
to  be  a  valuable  antispasmodic  remedy,  especially  useful  in  bilious  colic, 
iu  which  disease  Dr.  King  believes  it  to  be  as  much  a  specific  as  quinia  is 
iu  intermittent  It  is  given  in  doses  of  1  to  4  grains  every  ten  or  twenty 
minutes  in  colic ;  also  variously  combined  in  some  forms  of  uterine  disease, 
and  in  combination  with  extract  of  Cornus  ccricea  to  overcome  the  vomiting 
of  pregnancy. 

Euonymin  is  an  empirical  preparation,  issued  by  one  of  the  manufac- 
turers of  eclectic  remedies,  of  which  the  mode  of  preparation  is  not  pub- 
lished. It  is  a  product  from  the  bark  of  £uonymus  Americanus,  and  is 
represented  as  consisting  of  a  '*  resinoid,  a  neutral,  and  an  alkaloid  principle," 
aad  as  possessed  of  tonic,  laxative,  alterative,  and  expectorant  properties. 
Dose,  from  ^  to  4  grains. 

£up(Uorine  and  Eupurpurin,  prepared,  according  to  King,  from  eupa- 
toriom  porpurenm,  dififer  somewhat  in  their  mode  of  preparation  and  pro- 
perties, though,  according  to  the  published  processes,  both  are  precipitated 
from  the  alcoholic  solution :  the  former  by  an  equal  bulk  of  water  acidu- 
lated with  muriatic  acid,  and  the  latter  by  twice  the  bulk  of  water  alone. 
Eapatorme,  as  prepared  by  J.  B.  Robinson,  of  Cincinnati,  is  described  as 
a  solid  dark-brown  resin,  with  a  peculiar  slightly  aromatic  odor,  and  a 
slightly  bitter  taste ;  though  readily  pulverizable,  it  rapidly  runs  into  a  mass, 
which  blackens  by  age ;  it  is  soluble  in  ammonia  and  potassa,  and  is  pre- 
cipitated of  a  lighter  color  from  the  latter  solution  by  muriatic  acid.  Its 
therapeutic  properties  seem  rather  undetermined.  Tilden  &  Go.  prepare 
eapatorine  from  Eupatorium  perfoliatum,  and  give  the  dose  as  from  1  to  2 
grains  as  a  tonic  diaphoretic,  while  eupurpurin  is  made  from  E.  purpu- 
reum,  and  prescribed  as  a  diuretic  in  doses  of  from  3  to  4  grains. 

JSupurpurin,  of  Merrill,  is  stated  by  him  to  be  an  oleoresin,  of  a  thick 
pilular  consistence,  of  a  dark  greeuish-brown  color,  having  a  faint  peculiar 
smell,  and  a  slightly  nauseous  taste  ;  soluble  iu  alcohol  and  ether  and  in  oil 
of  turpentine,  from  which  ether  precipitates  the  resin,  holding  the  oily  por- 
tion iu  solution,  and  on  the  addition  of  alcohol,  the  resin  is  redissolved  ;  it 
is  almost  completely  soluble  in  dilute  alkalies,  but  completely  so  on  the  addi- 
tion of  a  small  quantity  of  ether.  This  is  prescribed  in  doses  of  3  grains, 
repeated  every  three  or  four  hours,  as  a  powerful  diuretic.  (See  King's 
"Dispensatory.") 

Dr.  Grover  Coe  repudiates  the  nomenclature  of  Tilden  and  the  Cincin- 
nati eclectics  in  case  of  two  or  more  plants  from  the  same  genera  yielding 
concentrated  remedies,  and  prefers  to  call  that  from  eupatorium  perfoliatum, 
eapatorin  (perfo),  and  that  from  E.  purpureum,  eupatorin  (purpu).  To  the 
concentrated  remedies  issued  under  these  names  by  B.  Keith  &  Co.,  he  at- 
tributes very  different  properties,  though  each  is  said  to  be  a  mixture  of 
three  principles — a  ''resinoid,  neutral,  and  alkaloid."  Although  the  R 
(parpu)  is  recommended  by  Coe  as  a  diuretic,  and  as  useful  in  gravel,  he 
does  not  mention  it  as  a  powerful  diuretic,  but  considers  its  powers  as  more 
directly  alterative ;  he  says  it  operates  in  dropsy  by  reason  of  its  stimulant 
influence  on  the  absorbents,  as  well  as  by  it«  powers  as  a  diuretic. 

Euphorhin,  derived  from  the  root  of  Euphorbia  corollata,  is  one  of  the 
10  called  "  concentrated  medicines,"  made  in  New  York,  and  recommended 
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as  an  emetic,  cathartic,  diaphoretic,  expectorant,  and  vermifage.     The  doM 
is  I  grain  or  less. 

Fraserifif  derived  from  the  root  of  Frasera  CaroHnensis,  American  Colombo, 
consists,  according  to  Dr.  Grover  Coe,  of  a  resin,  a  nentrai  principle,  and  ft 
**  mnci-resin  ;'M  I  its  properties  tonic,  stimulant,  and  mildly  astringent;  iU 
dose  from  2  to  10  grains. 

Oehemin  is  the  name  given  to  a  "  concentrated  remedy"  prepared  by  B. 
Keith  &  Co.  from  the  root  of  one  of  the  most  beantifnl  indigenous  prodncti 
of  our  Southern  States,  Geheminum  sempermrens,  yellow  jessamiae. 
Tilden  &  Co.  prepare  a  ''  resinoid''  from  the  same  root,  under  the  name  of 
Oelseminin ;  neither  of  these  preparations  is  brought  within  the  range  of 
legitimate  practice  by  the  publication  of  the  formula  for  their  preparation, 
nor  are  physicians  even  assured  of  their  actual  chemical  and  physical 
characters.  Like  many  other  medicines  of  their  class,  they  are  preaenttd 
for  our  adoption  solely  on  the  personal  guarantee  of  their  respective  maan- 
factnrers  that  they  represent  the  drug  from  which  prepared,  and  however 
high  the  estimate  physicians  may  place  upon  the  knowledge,  skill,  and  integ- 
rity of  the  respective  manufacturers,  and  the  judgment  of  the  few  physiciiDi 
who  have  published  the  results  of  their  experience  in  the  use  of  the  prepaim- 
tions,  the  medical  and  pharmaceutical  profession  universally  feel  a  proper 
hesitation  in  adopting  any  remedy  the  preparation  of  which  is  confined  to  a 
single  house,  of  whose  processes  they  are  not  allowed  to  judge,  and  whose 
preparations  are  not  thrown  open  to  the  results  of  free  competition  and 
scientific  criticism. 

Gelsemin  is  recommended  in  doses  of  from  ^  to  2  grains  in  fevers,  pnen- 
monia,  pleuritis,  hysteria,  amenorrhcea,  and  dysmenorrhoea,  &c,  and  the 
popularity  of  this  root,  and  the  scarcity  of  well-known  preparations  of  it, 
have  given  this  currency  among  a  certain  class  of  physicians. 

Geranin  or  Geraniin  is  prepared  from  the  root  of  Oeraninm  macnlatom, 
cranesbill,  or  crowsfoot,  a  well-known  indigenous  astringent  The  process 
described  in  King^s  "  Dispensatory"  is  similar  to  that  for  preparing  podophyllin 
and  other  resinous  extracts,  though  it  would  seem  that  the  most  iroportaDt 
constituent  of  the  root,  tannic  acid,  from  its  ready  solubility  in  water,  woold 
be  quite  lost  by  this  method  of  preparation.  Dr.  King  says  that  "man/ 
manufacturers  prefer  making  it  by  evaporating  nn  aqueous  decoction  of  tte 
root  to  dryness  and  evaporating."  The  dose  indicated  in  the  books  is  fhNB 
one  to  five  grains. 

Hamamelin  is  the  name  of  a  preparation  from  the  root  of  witchhaiel, 
Hamamelis  Yirginica  ;  its  principal  utility  sccnis  to  be  as  an  astringent,  o€ 
which  we  have  an  immense  number  in  use,  but  Dr.  Grover  Coe  states  that  it 
also  possesses  sedative  powers.     The  dose  is  5  grains. 

HeUmiriy  derived  from  helonias  dioca,  false  unicorn  root,  is  a  so  callcc' 
neutral  principle,  employed  in  eclectic  practice  as  a  uterine  tonic,  used  in- 
pf  olapsus  uterij  and  diseases  peculiar  to  females,  and  "  to  remove  the  ten-^ 
dency  to  repeated  and  successive  miscarriage."    Dose,  ^  grain  to  2  grains^ 
It  is  recommended  as  a  vermifuge  in  4  grain  doses. 

Hydrastin  is  the  name  applied  in  commerce  to  a  yellow  crystalline  pred* 
pitate,  produced  on  the  addition  of  muriatic  acid  to  an  infusion  of  hydrastis 
Canadensis,  golden  seal  or  yellow  puccoon  root ;  this  plant  being  of  the 
family  Ranunculacese.  The  true  nature  of  this  precipitate  was  not  suspected 
till  in  the  number  of  the  "  American  Journal  of  Science  and  Arts"  for 
January,  1862,  Prof.  F.  Mahia,  of  Chicago,  announced  the  discovery  that 
the  so  called  hydrastin  is  mnria(4!  of  herberina.  This  vegetable  alkaline 
salt,  under  the  name  hydrastin,  is  extensively  used  as  a  tonic  remedy,  pi^- 
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ciallj  adapted  to  treating  dyspepsia  and  chronic  inflammation  of  the  stomach, 
and  is  said,  combined  with  bitters,  to  have  the  effect  of  gradaally  removing 
the  abnormal  condition  of  the  stomach  in  cases  of  intemperance,  and  iu 
many  instances  of  destroying  the  appetite  for  liquor.  The  dose  for  an  adult 
is  3  to  5  grains,  repeated  three  to  six  times  a  day. 

The  existence  of  another  alkaloid  in  this  root,  the  true  hydrastia,  was 
discorered  by  A.  B.  Durand,  of  Philadelphia,  in  1850,  and  announced  by 
him  in  the  **  American  Journal  of  Pharmacy,"  vol.  xxiii.  p.  113.  The  reader 
is  referred  to  the  chapter  on  Vegetable  Alkalies,  in  Part  IV.  of  this  book,  for 
farther  account  of  these  principles. 

Iridin  is  cl&ssed  as  an  oleoresin  by  the  Cincinnati  School  of  Eclectics, 
though  under  the  name  /rmn  a  different  preparation  is  made  in  New  York. 
Both  are  derived  from  the  root  of  Iris  versicolor,  blue  flag,  and  recommended 
as  possessed  of  alterative,  sialagogue,  laxative,  diuretic,  and  anthelmintic 
properties.     Dose,  from  ^  grain  to  5  grains. 

Juglandin  is  a  laxative,  diuretic,  and  in  larger  doses  cathartic  agent, 
prepared  from  the  bark  of  the  root  of  Juglans  cineria,  butternut,  or  white 
walnut.  The  process  is  identical  with  that  given  for  the  other  precipitated 
resinous  extracts.  It  is  said  to  be  nearly  soluble  in  alcohol,  and  completely 
in  ammonia  and  potassa,  being  precipitated  from  its  solution  in  alkalies  by 
mnriatic  acid.  The  dose  is  from  2  to  5  grains ;  combined  with  leptandriu, 
in  pills  of  2  to  4  grain§  each  given  after  eating,  it  is  highly  recommended 
by  eclectic  authors  for  chronic  hepatic  disorders  and  constipation. 

Lupulin. — The  preparation  of  a  "concentrated  remedy"  from  hops  is 
the  undoubted  right  of  any  manufacturer  who  can  induce  physicians  and 
the  public  to  make  use  of  his  products,  but  we  protest  against  the  appro- 
priation of  the  well-known  and  recognized  name  of  a  drug  by  which  it  is 
nniversally  known  in  commerce  and  in  the  Pharmacopoeia  to  designate  a 
proprietary  preparation.  We  have  had  a  prescription  for  lupulin  in  com- 
bination, which  we  have  ascertained  from  the  physician  issuing  it  was  meant 
to  designate  this  peculiar  preparation,  and  although  as  pharmaceutists, 
wedded  to  no  exclusive  views,  we  were  disposed  to  furnish  the  medicine 
intended,  we  should  certainly  have  been  held  blameless  if  we  had  dispensed 
an  officinal  article  when  ordered  by  its  appropriate  officinal  name.  The 
lupulin  of  Keith,  Tilden,  ami  perhaps  other  manufacturers  is  a  mixed  resi- 
nous material,  prepared  by  an  unpublished  process  ;  it  is  prescribed  in  doses 
of  from  5  to  10  grains.* 

Lycopin  is  represented  as  astringent,  styptic,  sedative,  and  tonic ;  it  is 
derived  from  Lycopus  Virgin icus  (bugle  weed),  and  is  highly  recommended 
by  Dr.  Grover  Coe  in  hemorrhages,  diabetes,  dysentery,  and  cardiac  affec- 
tions.    Dose,  2  or  3  grains. 

Leptandrin. — This  is  an  impure  "  resiiioid,"  obtained  from  the  root  of 
Leptandra  Virginica  (black  root),  an  indigenous  plant,  formerly  officinal 
in  the  U.  S.  P.  It  is  prepared  like  the  foregoing,  using  high  proof  alcohol 
for  the  extraction  of  the  root,  as  a  small  proportion  of  water  present  in  the 
tincture  preveutij  its  successful  precipitation.  The  character  of  the  precipi- 
tate is  also  affected  by  the  temperature,  which  should  not  exceed  180^  F. 
Roots  of  the  second  year's  growth  are  said  to  yield  the  most  of  this  product. 

Leptandrin,  as  thus  prepared,  is  a  jet  black  substance,  resembling  asphal- 
tnm,  or  sometimes  has  a  gray  or  brown  color,  with  a  peculiar  faint  odor  and 
taste.     Like  most  of  these  preparations,  it  is  generally  sold  in  powder 

*  See  Kxtract  of  Lupulin, 
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Though  at  first  solablc  in  alcohol,  it  becomes  less  so  bj  age ;  it  dissolTes  ii 
solution  of  ammonia  and  potassa,  from  which  acids  throw  it  down. 

B.  Keith  &  Co.,  of  New  York,  claim  for  leptandrin,  of  their  mannfactiire, 
that  it  contains  four  distinct  principles,  "  resin,  resinoid,  alkaloid,  and  neu- 
tral." In  view  of  the  fact,  ascertained  bj  Prof.  £.  8.  Wayne,  that  this  root 
contains  a  bitter  crystalline  principle,  soluble  in  water,  it  would  seem  that 
the  method  of  precipitation  by  water  from  a  concentrated  tincture  wonU 
fail  to  secure  a  preparation  representing  the  full  therapeutic  power  of  the 
drug,  but  in  the  absence  of  any  information  in  regard  to  the  procen  of 
Keith,  or  any  analysis  of  his  preparation,  it  is  impossible  to  tell  how  far  it 
meets  the  requirements  of  a  preparation  representing  the  root  from  which 
it  is  prepared. 

The  remedy  is  highly  valued  by  many  practitioners  as  a  cholagogne  or 
stimulant  to  the  hepatic  secretion,  without  so  decided  a  purgative  action  as 
usually  pertains  to  that  class  of  remedies ;  it  is  highly  recommended  in 
chronic  dysentery  and  diarrhoea,  and  in  typhojd  and  other  fevers ;  it  pos- 
sesses the  advantage  of  being  a  tonic,  which  invigorates  while  it  deterges. 
(Coe.)  Like  podophyllin,  it  is  a  leading  article  of  production  with  several 
large  manufacturing  pharmaceutists  in  the  United  States.  The  dose  is  two 
to  four  grains. 

Menispermin  is  prepared  by  Keith  &  Co.  from  Menispermum  Canadense, 
yellow  parilla,  but  no  formula  being  published,  and  no  analysis  having 
been  made,  it  is  only  prescribed  by  those  who  are  prepared  to  accept  medi- 
cinal agents  on  trust.  It  is  said  to  be  an  alterative,  tonic,  laxative,  dioretic, 
and  stimulant,  in  a  medium  dose  of  two  grains.    (See  Vegetable  Alkalies.) 

Myricin. — The  published  formula  of  Drs.  Hill  k  Co.  for  this  remedy  ex- 
hibits a  departure  from  the  usual  method  of  preparation  of  the  class,  which 
appears  to  be  an  improvement.  A  saturated  tincture  of  bayberry  bark 
(Myrica  cerifera),  being  evaporated  by  a  water  bath  until  of  a  sympy  con- 
sistence, is  spread  in  thin  layers  on  glass  plates  till  dried  by  spontaneons 
evaporation,  requiring  several  weeks. 

This  is  then  an  alcoholic  extract,  carefully  dried  to  a  pulverulent  condi- 
tion, which,  as  the  bark  does  not  appear  to  possess  any  important  volatile 
or  readily  oxidizable  constituent,  except  tannic  acid,  which  by  partial  con- 
version into  gallic  acid,  would  not  be  materially  injured  in  efficiency,  gives 
a  convenient  representative  of  the  soluble  principles  of  the  bark.  It  is  * 
stimulant  and  decided  astringent,  and  is  asserted  to  possess  alterative,  dio- 
retic, and  antispasmodic  properties.     Dose,  2  to  10  grains. 

Phytolacciay  Phytolaccin,  is  a  concentrated  remedy  from  poke  root  (Phy- 
tolacca dccandra).  No  process  is  published  for  its  preparation,  and  it  Is 
not  made  by  all  the  ''eclectic"  pliarmaceuti>ts,  nor  recommended  by  all  the 
authors  of  that  school.  It  is  said  to  be  a  light-brown  powder,  soluble  in 
water  and  insoluble  in  alcohol  or  ether,  and  to  be  alterative,  aperient,  and 
slightly  narcotia  Dose,  from  one-fourth  of  a  grain  to  a  grain  three  times  * 
day. 

Fopulin,  from  the  bark  of  Populus  tremuloides,  aspen,  or  American  pop- 
lar, is  recommended  by  eclectics  as  a  tonic  and  febrifuge ;  and  Dr.  Orover 
Coe  attributes  to  it  numerous  valuable  properties  alone  and  in  various  com- 
binations.    Dose,  4  to  8  grains. 

Frunin,  a  "concentrated  remedy"  prepared  from  wild  cherry  bark,  Cerasns 
serotina,  by  the  same  manufacturers,  finds  no  favor  with  the  author  of  the 
"  American  Dispensatory ;"  Dr.  Gruver  Coe,  however,  claims  for  Keith'S 
preparation  that  it  contains  three  principles,  ''  resinoid,  neutral,  and  amyg- 
dalin,"  of  which  the  neutral  principle  is  the  long-sought  active  constituent 
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of  the  barL  It  is,  of  coarse,  destitnte  of  hydrocyanic  acid,  though  slated 
to  be  stimalant,  tonic,  expectorant,  and,  in  large  doses,  Mdative.  The  dose 
as  a  tonic  is  2  grains,  as  an  expectorant  1  to  2  grains,  as  a  sedative  4  to 
8  grains.  We  have  no  process  for,  nor  analysis  of  this  and  many  of  the 
preceding  preparations,  and  little  or  no  impartial  testimony  as  to  their 
merits.  Like  many  others  of  their  class,  they  are  introduced  in  this  work 
from  no  design  to  recommend  them,  but  for  the  necessary  information  of 
physicians  and  pharmaceutists  who  meet  with  them  in  the  course  of  their 
professional  intercourse. 

Ptelein, — Prepared  from  the  bark  of  the  root  of  ptelia  trifoliata,  wafer 
ash,  by  adding  a  saturated  tincture  to  twice  its  yolume  of  water  and  distill- 
ling off  the  alcohol,  when  the  ptelein  remains  as  a  soft  oleoresiuous  precipi- 
tate, of  a  dark  brown  color,  a  peculiar  odor,  and  an  oily,  bitter,  acrid,  persistent 
taste ;  soluble  in  alcohol,  ether,  and  oil  of  turpentine,  and  imperfectly  in 
alkaline  solutions.  It  is  recommended  as  a  tonic,  and,  in  combination  with 
Tarions  other  remedies,  has  been  used  in  dyspepsia,  hepatic  torpor,  chronio 
erysipelas,  and  chronic  dysentery. 

Bhusin. — The  account  of  this  substance,  given  by  Dr.  King  in  his  "  Dis* 
pensatory,"  taken  from  the  "  Eclectic  Journal  of  Medicine,"  Rochester,  vol. 
IT.,  No.  vi.,  p.  232,  is  one  of  the  most  curious  instances  of  the  inaccuracy  of 
many  of  the  processes  and  descriptions  of  the  ''  eclectic"  works.  It  is  re- 
presented to  be  the  active  principle  of  the  leaves  of  Bhus  glahrum,  sumach, 
which  are  to  be  percolated  by  alcohol  of  sp.  gr.  .830,  and  this  displaced  by 
means  of  a  vacuum  apparatus.  *^  The  rhusine  is  then  precipitated  and 
washed  with  distilled  water,  dried  on  filter  cloth  in  an  airy,  dry  room,  and 
reduced  to  a  fine  powder.  It  is  said  to  be  a  light  brown  powder,  solubl-e 
in  hoi  water,  insoluble  in  alcohol,  and  having  a  slightly  bitter  taste. " 

The  reader  will  observe  that  a  precipitate  thrown  out  of  solution  in  alco- 
hol by  water  is,  when  dried,  said  to  be  soluble  in  hot  water  and  insolu- 
ble in  alcohol.  If  this  were  the  only  instance  of  similar  inconsistency,  it 
might  be  attributed  to  carelessness  in  the  compiler,  or  incompetency  in  the 
proof-reader.  The  well-known  existence  of  tannic  and  gallic  acids  in  large 
proportion  in  the  leaves  of  sumach,  adapting  them  to  tanning  and  dyeing 
processes,  renders  it  impossible  that  a  preparation  representing  their  medical 
properties  could  be  prepared  by  the  process  above  quoted.  The  rhusin  of 
Keith  A  Co.  is  stated  to  be  from  the  bark  of  the  root,  and  to  contain  resinoid 
and  neutral  principles ;  tannin  is  not  mentioned,  and  yet  the  remedy  is 
esteemed  tonic,  astringent,  and  antiseptic. 

Rumin  is  a  concentrated  preparation  from  yellow  dock  root,  rumex  crispus 
The  formula  is  not  published.  The  manufacturers  attribute  alterative,  mildly 
astringent,  and  laxative  properties  to  it,  and  assert  that  it  resembles  rhubarb. 
It  is  generally  prescribed  in  combination.  Average  dose,  3  grains. 
,  Bhein, — One  of  the  "  eclectic"  manufacturers  has,  of  late,  attempted  the 
application  of  his  unpublished  modes  of  preparation  to  rhubarb  root,  with 
what  success  we  do  not  know.  The  dose,  as  given  by  Dr.  Coe,  is  from  1 
to  4  grains. 

SciUellarine,  Scutellarin. — The  formula  of  Prof  C.  H.  Cleaveland  is  as 
follows :  Make  a  tincture  of  the  herb  Scutellaria  lateriflora  with  alcohol  of 
76  per  cent,  distil  off  the  alcohol  until  the  liquid  is  of  the  consistence  of  a 
fluid  extract,  add  to  it  several  times  its  weight  of  water,  and  precipitate 
with  solution  of  alum.  Wash  the  precipitate  to  free  it  from  the  alum,  and 
dry  it  in  the  open  air  without  heat.  This  process  furnishes  an  extractive 
material  of  a  light  greenish-brown  color,  partially  soluble  in  alcohol  and 
more  so  in  ether ;  insoluble  in  water.     Its  medical  properties  are  those  of  a 
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nervine  and  tonic.  Dr.  King  considers  it  especially  nsefnl  in  cases  of  de- 
pression of  the  nervoas  and  vital  powers  after  long  sickness,  OTer-ezeiciBe» 
excessive  study,  or  from  long-continued  exhausting  labor.  Dose,  from  S  to 
6  grains. 

Sanguinarina  and  sanguinarin  are  two  very  different  preparations  from 
the  root  of  one  of  our  most  beautiful  American  plants,  sanguinaria  Csst- 
densis  (bloodroot),  which  l)e]ongs  to  the  natural  family  Papaveracim,  the 
poppy  tribe.  Of  the  alkaloid  sanguinarina  mention  is  made  in  Part  IT. 
It  \A  a  powerful  remedy,  being  used  in  doses  of  one-tenth  to  one-thirtieth  of 
a  grain,  and  should  be  carefully  distinguished  from  the  so-called  "alka 
resinoid,"  which  is  chiefly  used  in  the  eclectic  practice,  and  which  containi 
an  uncertain  proportion  of  it. 

Sanguinarin  is  thus  prepared  :  Take  of  bloodroot,  in  coarse  powder,  t 
convenient  quantity,  and  alcohol  sufficient ;  make  a  saturated  tincture,  as  in 
the  case  of  the  other  "  resinoids ;"  filter  and  add  an  equal  quantity  of  water; 
distil  off  the  alcohol  and  allow  the  residue  to  rest  until  precipitation  ceases. 
Remove  the  supernatant  liquid,  wash  the  precipitate  in  water,  dry  it  care* 
fully  by  moderate  beat,  and  pulverize  it  for  use.  As  thus  prepared,  the 
powder  is  of  a  deep  reddish-brown  color,  peculiar  odor,  and  bitter,  rather 
nauseous  taste,  followed  by  a  persistent  pungency  on  the  &uces.  It  is  inso- 
luble in  water,  soluble  in  boiling  alcohol,  and  partially  soluble  in  alkaline 
solutions,  acetic  acid,  and  ether.  This  is  given  as  a  tonic  in  doses  of  from 
i  to  1  grain,  and  as  a  hepatic  and  alterative  from  ^  a  grain  to  2  grains. 

Henecin^  the  "concentrated  active  principle"  from  Senecio  gracHu^ 
precipitated  from  a  saturated  tincture  of  the  root  and  herb,  by  adding  it  to 
an  equal  bulk  of  water  and  distilling  off  the  alcohol.  It  is  odled  an  oleo- 
resin  by  Dr.  King,  but  is  sold  in  powder  by  some  manufacturers  who  mix  it 
with  dry  materials  to  give  it  this  character.  The  dose,  as  a  diuretic,  em- 
menagogue,  and  expectorant,  is  given  at  from  3  to  5  grains,  but  it  would 
seem  that  dilution  with  an  inert  powder  would  modify  the  quantity  required 
to  produce  a  given  effect. 

Senecionine  is  a  modification  of  the  foregoing,  directed  to  be  prepftred 
according  to  Dr.  F.  Hill,  by  adding  two  or  ihree  times  its  weight  of  water 
to  the  tincture ;  evaporated  to  the  consistence  of  a  fluid  extract,  and  Itirther 
precipitating  with  a  solution  of  alum,  washing  and  drying  without  heat,  it 
forms  a  dark  green  powder,  which  may  be  given,  as  the  representative  of 
the  plant,  in  doses  of  from  1  to  5  grains. 

Stillingin  is  advertised  as  the  active  principle  of  Stillingia  sylraUea, 
Queen's  Delight,  a  plant  indigenous  to  our  Southern  States.  The  process 
for  its  preparation  is  concealed.  Dr.  King,  in  his ''  Dispensatory,"  asserts  that 
specimen  he  has  seen  is,  undoubtedly,  the  preparation  known  as  oil  of  stil- 
lingia, triturated  with  sugar,  or  sugar  of  milk.  The  oil  of  stilling^  is 
made  by  treating  the  root  with  95  per  cent,  alcohol,  or  with  ether,  and 
evaporating  off  the  menstruum.  It  is  not  a  uniform  liquid,  but  is  liable  to 
deposit  flocculi  on  standing.  According  to  Dr.  King,  it  contains  about  40 
per  cent,  of  fixed  oil,  the  remainder  consisting  chiefly  of  extractiye  matter 
and  resin.  Externally  applied,  it  is  recommended  as  a  valuable  stimnlatiDg 
application,  too  acrid  for  internal  use,  unless  incorporated  with  yiscid  in* 
gredients  and  largely  diluted.  Dr.  Grover  Goe  gives  it  in  doses  of  1  drop, 
which  he  repeats  every  half  hour  in  croup,  or  in  bronchitis  and  laryngit^i, 
every  four  or  six  hours,  incorporated  with  mucilage  or  dropped  on  sugar. 

Smilasin  is  the  name  applied  to  a  preparation  of  sarsaparilla,  lauded  in 
the  work  of  Dr.  Grover  Coe,  from  which  I  have  quoted  so  much.  I  confess 
to  incredulity  about  its  merits,  though  founded  on  no  experiment  or  positiTS 
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informntioD.  The  dose  is  2  to  5  grains.  It  must,  of  course,  be  distingaished 
from  the  neutral  crystalline  principle  obtained  from  sarsaparilla,  and  resem- 
bling saponin.     See  chapter  on  Neutral  Crystalline  Principles,  Part  lY. 

JW/Zn'n,  a  "concentrated  medicine"  extracted  by  a  concealed  process 
from  Trillium  pendulum,  bethroot,  is  represented  as  an  astringent,  tonic,  alter- 
ative, and  expectorant,  in  doses  of  4  to  8  grains.  It  must  not  be  confounded 
with  trilline,  a  neutral  acrid  principle,  resembling  saponine,  isolated  from 
this  root  by  Prof  B.  S.  Wayne. 

Vibumin  is  the  name  applied  by  one  of  the  "  eclectic"  manufacturers  to  a 
tecret  preparation,  said  to  be  obtained  from  the  bark  of  Viburnum  opulus, 
and  recommended  as  an  antispasmodic,  antiperiodic,  expectorant,  alterative, 
and  tonic,  in  doses  of  2  grains. 


CHAPTER    XVII. 

ON  DISTILLATION,  DISTILLED  PRODUCTS,  AND  PERFUMERY. 

The  process  of  distillation,  the  reverse  of  evaporation  in  its  appH- 
cationsy  is,  like  it.  designed  to  separate  the  volatile  from  the  fixed  in- 
gredients in  a  solution.  While  in  evaporation  the  object  is  to  dissipate 
and  reject  what  is  volatile,  preserving  and  retaining  what  is  compara- 
tively fixed,  in  distillation  the  volatile  ingredient  is  to  be  secured. 
To  distil  a  solution,  it  is  first  converted  into  vapor  by  the  application 
of  heat,  and  the  vapor  is  then  condensed  in  a  separate  part  of  the 
apparatus. 

In  a  work  of  the  design  and  scope  of  the  present,  any  elaborate  de- 
scription of  the  apparatus  used  in  distillation,  and  the  mode  of  con- 
ducting the  process  on  a  large  scale,  would  be  quite  superfluous.  The 
uses  of  the  still  in  the  manufacture  of  spirituous  liquors,  spirit  of 
turpentine,  and  coal  oil  of  commerce,  and  in  the  rectification  of  these, 
and  of  petroleum,  and  in  various  other  branches  of  manufacture,  are 
among  the  most  important  subjects  connected  with  chemical  technology, 
and  occupy  a  prominent  place  in  works  on  that  subject. 

In  the  chapter  preliminary  to  the  treatise  on  pharmaceutical  chemis- 
try. Part  III.,  the  forms  of  appara- 
tus adapted  to  the  purposes  of  the  Kg.  174. 
pharmaceutist  in  his  more  strictly 
chemical  processes  are  described 
and  figured ;  in  the  present  chapter 
only  such  apparatus  is  figured  and 
described  as  is  adapted  to  the  prepa- 
ration of  distilled  spirits  and  waters, 
and  the  recovery  of  alcohol  from 
evaporating  tinctures.  ^ 

Fig.  174  exhibits  a  copper  still  and 
block-tin  condensing  worm,  such  as  mav  be  conveniently  used  for  the 
distillation  of  liquids  which  are  not  liable  to  corrode  metallic  vessels. 
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Snct  an  apparatus  ia  particularly  adapted  to  distilling  water  for  phar- 
maceutical use,  also  rose-water  and  the  alcoholic  solution  of  esaentisl 
oilf!,  called  spirits.  If  of  sufficient  capacity,  it  is  adapted  to  the  distilla- 
tioD  of  esaeutial  oils.  The  chief  obstacle  to  its  general  use  for  the 
various  purposes  of  the  pharmaceutist  lies  in  the  comparative  difficulty 
i)f  depriving  the  condensing  worm  of  the  odor  of  diH'erent  substances 
ilistillcil  and  the  consequent  liability  of  these  to  contaminate  the  next 
succeeding  distillate. 

Fig.  175  represents  a  vessel  of  tinned  iron  which  I  have  used  as  a 
sabstitute  for  a  glass  retort  in  operations  in  which  no  corrosive  or  acid 
substance  enters  into  the  liquid  to  be  distilled.  Near  the  top  of  a  de^ 
tin  vessel  is  soldered  on  a  small  gutter,  so  arranged  on  its  inside  u 
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not  to  reach  quite  up  to  the  level  of  the  sides  of  the  vesseL  The  top, 
b,  baa  a  rim  projecting  downwards,  which  sets  into  this  gutter,  is 
shown  at  e,  in  the  section.  When  about  to  use  this,  after  charging  it 
with  the  substance  to  be  distilled,  the  little  gutter  is  filled  with  water 
and  the  top  fitted  on.  The  water  joint  thus  formed  prevents  the  escape 
of  any  portion  of  the  vapor,  while  it  is  prevented  from  becoming 
empty  by  the  moisture  condensed  on  the  inside  of  the  conical  top 
dropping  into  it  as  it  descends. 

This  may  be  used  in  connection  with  any  means  of  refrigeration  at 
hand,  such  as  a  worm  and  tub,  or  a  Liebig's  condenser,  figured  in  the 
first  chapter  on  Pharmaceutical  Chemistry.  Its  chief  advantages  consist 
in  the  absence  of  bumping,  a  phenomenon  which  interferes  with  the 
use  of  glass  retorts,  and  its  freedom  from  the  liability  to  fracture.  In 
using  it,  however,  care  must  be  taken  to  withdraw  the  heat  as  soon  as 
the  required  quantity  of  liquid  has  been  distilled ;  otherwise  the  solid 
contents,  becoming  caked  on  the  bottom  of  the  retort,  will  give  rise  to 
emp^reumatic  products,  contaminating  the  distillate. 

f'lg.  176  shows  a  cooler  which  may  be  attached  to  any  still-head 
or  retort,  and  is  especially  applicable  to  the  condensation  of  alcoholio 
vapor ;  it  consists  of  a  square  box  of  tinned  iron,  twice  the  height  of 
its  diameter,  with  a  diaphragm  soldered  on  diagonally,  so  as  to  be 
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lower  at  one  corner  than  at  the  other  '•b- 

throe.  At  this  lowest  comer  a  ver- 
tical tube  is  soldered  in  the  dia- 
phragm, which  descends  in  that 
aomer  of  the  box  nearly  to  a  lower 
iiaphragm.  Between  this  dia- 
phragm and  the  upper  one  the 
jpace  is  separated  into  eqoal  parts 
bjr  a  series  of  transverse  partial 
partitions  or  plates,  meeting  alter- 
Qfttely  at  acute  angles,  within  an 
inch  of  the  opposite  sides  of  the 
box,  so  OS  to  separate  the  water 
Ebr  condensing,  which  passes  down 
through  the  tube  and  grtuluallj 
fits  one  side,  from  the  condensing 
surface  and  space  for  the  vapor, 
which  enters  at  a  conical  neck  c 
jast  below  the  upper  diaphragm ; 
a  series  of  plates  are  soldered  to 
the  side  penetrated  by  the  neck  so 
as  to  extend  into  tne  condemning  space  and  compel  the  vapor  to 
take  a  zigzag  course,  as  indicated  by  the  arrows.  As  the  coldest  part 
of  the  condensing  surface  is  near  the 
bottom,  the  vapor  is  thoroughly  con- 
densed in  its  course  througli  the  ap- 
paratus, the  cold  water  entering  at  / 
u  discharged  warmed  at  e,  the  distillate 
finds  an  outlet  at  <^ 

The  pharmaeeutic.ll  still,  invented  by 
Prof.  Procter,  is  a  cheap  and  very  con- 
renient  apparatus  for  the  uses  now  under 
consideration;  it  is  well  adapted  to  re- 
covering the  alcohol  from  tinctures  to  be 
made  .into  syrups,  fluid  extracts,  or  ex- 
tracts ;  the  alcohol  obtained,  even  though 
impure  and  below  standard  strength,  is 
snited  to  preparing  the  same  tincture  again ;  and  the  saving  of  alcohol 
by  this  means,  in  a  large  establishment,  will  be  very  considerable. 

It  may  be  made  of  tinned  iron,  of  any  required  size,  from  a  pal- 
Ion  up  to  five  or  even  ten  gallons  capacity;  the  condenser  is  in  this 
case  immediately  over  the  boiler  in  which  the  liquid  is  heated,  and 
the  distillate  is  collected  by  means  of  a  ledge  or  gutter  on  its  lower 
snrface.  Fig.  178  represents  a  seetion  of  this  still;  .d  is  a  deep  tin 
boiler,  with  a  rim  soldered  round  its  top  at  a  a,  forming  a  gutter  for 
the  water  joint,  by  which  it  is  connected  with  the  dome  or  head  B. 
This  is  the  refrigerator,  on  the  inner  surface  of  which  the  condensa- 
tion occurs;  G  is  the  neck  or  tube  for  carrying  off  the  distillate;  c  <. 
is  a  circular  rim  soldered  on  to  the  base  of  the  head  S  in  such  a  pool 


Pig.  m. 


FhumuntlEkl  Bill. 


298 


ON   DISTILLATION,  ETC. 


tion  as  that  the  upper  projection  forms  a  gutter  for  conducting  ihe 
condensed  fluid  as  it  runs  down  on  the  under  surface  of  the  cone  d  d 
into  the  neck  C,  while  the  lower  part  projects  downward  into  the 
gutter  a  a  to  form  the  water  joint. 

The  course  of  the  circular  rim  c  c  is  of  necessity  inclined  downwards 
toward  the  under  edge  of  the  neck  0,  as  indistinctly  shown  in  the 
section  in  order  to  determine  its  liquid  contents  in  that  direction. 

b  is  an  opening  in  the  top  of  the  condenser,  stopped  by  a  cork,  for 

Pig.  178. 
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mspectmg  the  progress  of  the  distillation,  and  adding  to  the  contents 
of  the  boiler;  c  is  a  funnel  tube  into  which  a  current  of  cold  water  is 
directed  during  distillation,  while  as  it  becomes  warm  it  ascends  and 
escapes  by  the  tube  on  the  other  side.  The  water  joint  is  to  be  nearly 
fill^  at  the  commencement  of  the  operation,  and  eflectually  prevents 
the  escape  of  the  vapor. 

The  long-continued  application  of  a  pretty  high  heat>  which  is  neces- 
sary in  distillation,  involves  an  expense  which,  if  gas  or  even  ohaiooal 
fuel  is  employed,  may  approach  the  value  of  the  alcohol  recoverad, 
so  that  in  the  winter  time  it  is  well  to  avail  ourselves  of  the  stove  used 
for  heating  the  apartment  by  fitting  the  still  to  it>  and  distilling  slowly 
at  the  moderate  heat  thus  obtained.  The  advantage  gained  by  ^ 
exclusion  of  the  atmosphere  in  distillation  is  not  to  be  overlookec 
when  vegetable  preparations  are  being  concentrated.  The  h^of 
the  still  becoming  full  of  steam  excluaes  the  air,  for  the  most  part^ 
and  the  condensation  of  the  steam  brings  about  a  partial  vacuum 
which  favors  evaporation  at  low  temperatures. 

The  proper  refrigeration  of  the  condensing  surface  requires  pretty 
free  use  of  cold  water ;  and  the  application  of  this  has  direct  relatioii 
to  the  degree  of  heat  required  to  vaporize  the  liquid  being  distilled. 
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An  indication  by  which  the  operator  may  always  judge  when  the  re- 
firigeration  is  insufficient,  is  the  escape  of  unconaensed  vapor.  WheL 
this  is  observed,  he  should  diminish  the  heat  applied,  and  increase  the 
application  of  cold  to  the  condensing  surface ;  tnis  precaution  is  very 
important  when  the  vapor  is  inflammable.  The  methods  indicated  in 
Part  III.  for  the  continuous  application  of  cold  water  by  a  funnel,  and 
by  a  small  cock,  near  the  bottom  of  a  tin  bucket,  are  also  well  adapted 
to  the  kinds  of  apparatus  now  described.  In  using  this  still  I  have 
usually  conducted  the  operation  by  the  use  of  a  movable  gas  stove, 
Fig.  154,  on  a  counter,  at  the  end  of  which  are  a  sink  and  hydrant ;  by 
the  use  of  a  few  feet  of  elastic  tube,  the  cold  steam  from  the  hydrant 
may  be  determined  into  the  cooler,  while  the  warmed  water  is  con- 
ducted off  into  the  sink  by  a  similar  attachment. 

The  application  of  heat  must  of  course  be  regulated  by  the  volatility 
and  inflammability  of  the  liquid  treated.  Strong  alcoholic  or  ethereal 
liquids,  being  volatilized  at  low  temperatures,  may  be  heated  by  a  water 
bath  or  a  sand  bath,  not  too  hot,  which,  besides  preventing  the  exces- 
sive boiling  of  the  liquid,  will  diminish  the  danger  from  a  fracture  if 
a  glass  vessel  is  used. 

In  distilling  from  flowers  or  herbs  for  obtaining  essential  oils  or 
medicated  waters,  there  is  great  liability  to  scorching,  from  the  con- 
tact of  masses  of  the  solid  material  with  the  heated  surface  of  the  still, 
thus  producing  empyreumatic  products  which  quite  destroy  the  agree- 
able fragrance  of  the  product.  A  false  bottom  or  perforated  diaphragm, 
a  few  inches  above  the  point  of  contact  with  the  flame,  is  a  preventive 
of  this,  adopted  in  large  operations.  In  some  cases  even  this  is  not 
sufficient,  and,  as  in  preparing  oil  of  bitter  almonds,  it  will  be  found 
necessary  to  introduce  tne  pulpy  mass  upon  a  layer  of  straw  over  the 
bottom  or  upon  a  diaphragm ;  by  this  means  the  contact  of  the  mate- 
rial with  the  spot  where  the  heat  is  applied  is  eflectually  prevented. 
The  application  of  carefully  regulated  steam  heat  is,  of  course,  in  this 
as  in  most  other  heat  operations  on  a  large  scale,  a  great  improvement. 

Galenical  Preparations  made  by  Distillation. 

Aqua  Desttllata  U.  S.  P.     {Distilled  Water,) 

This  is  directed  to  be  used  in  a  great  many  preparations  in  the 
Pharmacopoeia.  In  some,  its  employment  seems  called  for,  while  in 
others,  the  river  or  spring  water,  so  freely  supplied  in  nearly  all  towns 
and  cities,  answers  every  purpose. 

The  inorganic  impurities  imparted  to  spring  waters  by  the  rocks 
through  which  they  permeate  are  in  the  highest  degree  important  in 
connection  with  solutions  of  delicate  chemical  substances,  and  the 
same  may  be  said  of  the  organic  substances  which  contaminate  some 
of  the  natural  sources  of  water,  and  form  precipitates  with  nitrate  of 
silver,  tartrate  of  antimony  and  potassa,  and  a  few  other  very  delicate 
chemical  agents.  It  is,  however,  generally  sufficient  that  water  should 
be  pure  enough  for  safe  and  wholesome  drinking  to  be  fit  for  use  in 
preparing  the  Galenical  and  even  many  of  the  chemical  preparations. 

One  of  the  most  important  uses  to  the  apothecary  and  physician, 
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of  the  apparatus  for  distillation  figured  and  described  on  the  fore- 
going pages,  is  to  enable  him  to  prepare  and  keep  at  hand  for  special 
occasions;  aqua  desiillata. 

Aqu^  Medicatjs. 

Under  the  head  of  Medicated  Waters,  Chapter  IV.,  it  has  been  stated 
that  most  of  this  class  of  preparations  may  be  made  by  the  solution  ot 
the  essential  oils  in  water,  or  preferably  by  the  distillation  of  water 
from  the  flowers  or  other  odorous  parts  of  plants  which  contain  the 
essential  oils  in  their  fresh  and  unchanged  condition.    Perhaps  the 
most  important  case  of  this  kind  is  aqua  cinnamomij  which,  as  betbre 
stated,  when  made  by  the  distillation  of  water  from  the  true  Ceylon 
cinnamon,  is  one  of  the  most  delicious  of  flavors,  and  besides  the  pecu- 
liar odor  of  the  cinnamon  is  pleasantly  sweet  to  the  taste,  a  property 
which  must  be  due  to  some  volatile  ingredient  at  present  unknown. 
The  proportion  of  true  cinnamon  to  the  water  used  is  18  troyounces 
to  the  two  gallons.     The  bark  should  be  coarsely  powdered  and  mace- 
rated some  hours  before  applying  the  fire,  and  from  the  two  gallons 
only  one  gallon  is  recovered. 

AqtLa  roses  is  one  of  the  medicated  waters  in  most  common  use^ 
designed  to  be  made  by  distillation,  and  prescribed  as  a  solvent  for 
salts  which  are  incompatible  with  chemical  substances  often  present 
in  minute  quantities  in  water  from  springs  and  rivers.  It  is,  however, 
very  liable  to  undergo  spontaneous  changes  which  render  it  unfit  for 
use.  3  lbs.  and  5  oz.  com,  of  rose  petals  are  directed  to  two  gallons  of 
water,  from  which  one  gallon  is  to  be  collected.  The  rose  petals  col- 
lected in  season  may  be  preserved  in  salt  till  needed. 

Fennel  toater,  mint  water,  and  peppermint  water  are  all  indicated  in 
the  Pharmacopoeia  as  adapted  to  this  mode  of  preparation,  the  propor- 
tion indicated  being  18  troyounces  (1 J  lbs.  com.)  to  two  gallons,  from 
which  one  gallon  is  to  be  distilled. 

Oleo  Destillata  U.  S,  P. 

The  distilled  oils  are  prepared  by  mixing  the  bruised  herb  or  other 
part  containing  the  oil  with  a  small  portion  of  water  in  a  still,  when, 
after  macerating  for  a  suitable  length  of  time,  and  adjusting  the  appara- 
tus, heat  is  applied.  The  oil,  though  its  boiling  point  is  always  much 
above  that  of  water,  is  readily  ditfused  in  the  steam ;  and  when  this 
is  condensed  in  the  refrigerated  part  of  the  apparatus,  the  oil,  if  in 
excess,  separates,  and  if  specifically  lighter  collects  on  the  surface  of 
the  distilled  water ;  or,  if  heavier,  it  settles  to  the  bottom,  and  may  be 
separated.  The  mode  of  preparing  the  officinal  aqua  rosae,  and  other 
common  distilled  waters,  corresponds  with  this,  the  proportion  of  water 
being  so  adjusted  as  that  no  excess  of  the  oil^yond  what  is  soluUe 
in  the  water  shall  be  present. 

Spiritus  U.S. p. 

Alcoholic  solutions  of  essential  oils  are  usually  called  spirits  or 
essences ;  they  are  sometimes  prepared  by  distilling  alcohol  from  the 
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fresh  herb;  which  thus  gives  up  its  essential  oil,  and  on  condensa- 
tion retains  it  in  solution.  They  are  also  prepared  by  dissolving  the 
oil  directly  in  alcohol,  as  in  the  spiritus  menthse  piperit»,  spiritus 
menthffi  viridis,  called  essences  of  peppermint  and  spearmint,  and 
Bpiritus  camphorse.  For  the  preparation  of  all  spirits  by  solution, 
fresh  volatile  oils  ought  to  be  selected,  to  impart  the  flavor  in  its 
purity;  old  resinified  oils  should  be  rejected  for  this  purpose,  or,  if  used, 
should  be  purified  by  redistillation,  with  the  previous  addition  of  a 
little  water.  The  officinal  class  spiritus  consists  of  some  which  are 
made  by  distillation,  and  some  which  are  simple  solutions  or  mixtures 
of  essential  oils  and  alcohol. 

In  the  late  edition  of  the  Pharmacopoeia,  1860,  several  preparations 
Baye  been  added  to  this  series  which  were  formerly  classed  among  the 
chemicals.  Spiritus  setherus  composittts,  spiritus  wtherus  nitrosi,  spiritus 
ammonise,  spiritus  ammorUss  aromaticus,  and  spiritjis  chloro/ormi,  are  of 
this  description.  The  reader  is  referred  to  the  chemical  part  of  this 
work  for  a  description  of  these.  The  following  syllabus  displays 
those  which  do  not  belong  to  any  chemical  series. 

Spiritus  U.  S.  P. 
FiBST  Gboup.— Prepared  by  distillation. 


BpiritiiB  lavandultt 
mjrristictt 


u 


flowers  ^xziv,  ale.  oong.  j,  water  Oij. 
nutmeg  fjij,  dilut.  ale.  oong.  J,  water  Oj. 


Distil  oong.  J. 
do. 


Sbooxd  Qroitp. — Solutions  of  essential  oils. 


Ofloiiud  Fame. 

Proportions. 

Uaaa. 

Spiritus  anisi 
"       camphone 
"       cinnamomi 
"       limonis 
^       menths  pip. 
"            "        virid. 

"       juniperi  comp. 

**       lavandnls  comp. 

Oil  f 5j -h  ale.  .817f?xv 

camph.  Jij  -\-  .835  Oj 

oil  fij  +  alc.  .817f|xv 

oil  flj  -h  ale.  .817  Oj  -|-  rind  ^ss 

oil  f  5j  4-  ale.  f  gxv  -f  herb  3ij 

(   oil  juniper  fSiss  ) 

"  caraway  n\^x     >  dil.  ale.  oong.  j 
(     "  fennel  TT\,x        j 
see  formula 

Flavoring. 
Stimulant. 
Carminative. 
Flavoring. 
Carminative, 
do. 

Diuretic. 

Stimulant. 

The  preparation  of  the  two  spirits  in  the  first  group  may  be  efiected, 
as  indicated  in  the  preceding  part  of  the  present  chapter,  with  any 
convenient  apparatus.  The  common  "pharmaceutical  still,"  Fig.  177, 
is  a  cheap  still  for  the  purpose. 

The  itses  of  this  class  are  familiar  to  most;  they  are  chiefly  used  sa 
flavoring  ingredients  of  various  preparations,  and  this  use  is  also  con- 
nected in  some  cases  with  medical  properties.  Gamp,  spirit  of  juniper 
is  a  close  approximation  to  Holland  gin,  and  may  take  the  place  of 
Schiedam  schnapps  as  a  stimulating  diuretic.  The  other  spirits  are 
mostly  the  kind  of  stimulants  conveniently  designated  as  carminatives. 

The  simple  spirit  of  lavender  prepared  by  distillation  is  one  of  the 
most  pleasant  of  perfumes.     That  made  by  solution  from  the  recipe 


802  OK   DISTILLATION,  ETC. 

to  be  given  hereafter  is  dependent  on  the  freshness  and  fine  quality  of 
the  oil  for  its  value  as  a  perfume.  The  cultivated  or  garden  lavender 
yields  a  much  better  oil  than  the  common  wild  plant ;  the  finest  quality 
oil  of  garden  lavender  comes  from  England,  and  commands  a  high 
price.  The  next  in  quality  is  of  French  origin,  called  cherusse  oil,  aud 
IS  somewhat  cheaper,  though  not  identical  in  flavor. 

The  only  preparations  of  this  series  which  are  much  prescribed  are 
compound  spirit  of  lavender  and  spirit  of  camphor.  The  former  is  very 
often  directed  by  practitioners  as  a  flavoring  and  coloring  ingredient 
in  prescription.  The  choice  of  saunders  as  the  coloring  agent  is,  how- 
ever, unfortunate  from  the  resinous  deposit  which  is  apt  to  separate 
by  dilution  with  water  and  on  long  standing.  Cochineal  is  a  much 
brighter  and  handsomer  coloring  ingredient,  and  the  compound  tinc- 
ture of  cardamom  is,  on  that  account,  to  be  preferred  to  the  lavender 
compound  as  a  coloring  ingredient  in  solutions  and  mixtures.  iSpirii 
of  camphor  is  made  by  solution  of  the  camphor  in  alcohol ;  it  is  ill  adapted 
for  internal  use,  owing  to  its  precipitating  on  being  added  to  water. 
The  dose  when  properly  suspended  is  twenty  drops. 

Working  Formulas  fob  some  of  the  Officinal  Spibits. 

Spiritxis  Anisi.  {Essence  of  Anise.)    U.  S.  P. 

Take  of  Oil  of  anise  a  fluidounce. 

Stronger  alcohol  fifteen  fluidounces. 
Dissolve  the  oil  in  the  stronger  alcohol. 

In  the  same  way  make  spiritus  cinnamomi,  from  oil  of  cinnamon. 

Spiritus  Camphorse.     {Spirit  of  Camphor.)   U.  S.  P. 
'  Tinctara  Camphors  U,  S.  P.  1850. 

Take  of  Camphor  four  troyounces. 

Alcohol  two  pints. 
Dissolve  the  camphor  in  the  alcohol,  and  filter  through  paper. 

Spiritus  Limonis.    {Essence  of  Lemon.)   U.  S.  P. 

Take  of  Oil  of  lemon  two  fluidounces. 

Lemon  peel,  freshly  grated,  a  troyounce. 

Stronger  alcohol  two  pints. 
Dissolve  the  oil  in  the  stronger  alcohol,  add  the  lemon  peel,  maoe* 
rate  for  twenty-four  hours,  and  filter  through  paper, 

Spiritus  Menthse  Piperitae.    {Essence  of  Peppermint.)  TJ.  S.  P. 

Tinotnra  Olei  Months  Piperits  U.  S,  P.  1850. 

Take  of  Oil  of  peppermint  a  fluidounce. 

Peppermint,  in  coarse  powder,  one  hundred  and  twenty 

grains. 
Stronger  alcohol  fifl^een  fiuidounces. 
Dissolve  the  oU  in  the  stronger  alcohol,  add  the  peppermint^  mace- 
rate for  twenty-four  hours,  and  filter  through  paper. 
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In  the  same  way,  make 

Spiritus  Menthw  Viridts.   {Essence  of  Mint)  U.  S.  P. 
From  oil  of  mint  and  spearmint. 

Spiritus  Lavandulse  Compositus.  {Compound  Spirit  of  Lavender.) 

U.  S.  P. 

Take  of  Oil  of  lavender  a  fluidounce. 

Oil  of  rosemary  two  fluidrachms. 

Cinnamon,  in  moderately  fine  powder,  two  troyounces. 

Cloves,  in  moderately  fine  powder,  half  a  troyounce. 

Nutmeg,  in  moderately  fine  powder,  a  troyounce. 

Red  sa.unders,  in  moderately  fine  powder,  three  hundred 
and  sixty  grains. 

Alcohol  six  pints. 

Water  two  pints. 

Diluted  alcohol  a  suflScient  quantity. 
Dissolve  the  oils  in  the  alcohol,  and  add  the  water.  .  Then  mix  the 
powders,  and,  having  moistened  the  mixture  with  a  fluidounce  of  the 
alcoholic  solution  of  the  oils,  pack  it  firmly  in  a  conical  percolator, 
and  gradually  pour  upon  it  the  remainder  of  the  alcoholic  solution, 
and  afterwards  diluted  alcohol,  until  the  filtered  liquid  measures  eight 
pints. 

Spiritus  Juniperi  Compositus,   {Compound  Spirit  of  Juniper)   TJ.  S.  P. 

Take  of  Oil  of  juniper  a  fiuidrachm  and  a  half. 

Oil  of  caraway, 

Oil  of  fennel,  each  ten  minims. 

Diluted  alcohol  eight  pints. 
Dissolve  the  oils  in  the  diluted  alcohol. 

On  Perfumery  and  Toilet  Articles. 

Among  the  uses  to  which  the  products  of  distillation  are  applied, 
those  connected  primarily  with  the  sense  of  smell  possess  an  interest 
and  importance,  especially  to  the  pharmaceutist,  who  has,  from  the 
earliest  time,  been  called  upon  to  manufacture  and  sell  them,  which 
justifies  the  appropriation  of  a  portion  of  this  work  to  their  modes 
of  preparation. 

Besides  the  use  of  fragrant  essences  for  the  mere  gratification  of 
the  sense  of  smell,  they  serve  a  good  purpose  in  headache,  and  as 
grateful  refrigerant  applications  in  dry  and  hot  conditions  of  the  skin. 

Although  some  of  the  finest  perfumes  are  derived  from  the  East 
Indies,  Ceylon,  Mexico,  and  Peru,  yet  we  owe  most  of  the  supplies 
used  in  the  perfumer's  art  to  the  extensive  flower  farms  of  Nice,  Grasse, 
Montpellier,  and  Cannes,  in  France,  and  owing  to  the  peculiar  fitness 
of  the  climate  of  those  provinces,  and  the  adaptation  of  the  French 
people  to  pursuits  requiring  delicate  perceptions  and  refined  tastes, 
the  art  of  perfumery  has  attained  a  perfection  in  France  towards 
which  most  of  our  manufacturers  make  but  a  faint  approximation. 
The  French  recipes  call  for  so  many  ingredients  not  readily  obtained 
in  this  country,  and  altogether  derived  from  their  own  gardens  and 
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manufactx>ries,  that  they  require  considerable  modification  to  mike 
them  practicable  to  us.  I  shall,  therefore,  confine  myself  to  inserting  a 
few  tried  recipes  which  constitute  a  pretty  good  assortment  of  essences. 

Unlike  the  medicinal  preparations  spoken  of  throughout  the  other 
parts  of  this  work,  these  perfumes  allow  of  an  unlimited  choice  of 
ingredients,  and  a  corresponding  variety  of  combinations  and  propor- 
tions, restricted  only  by  that  most  capricious  of  all  standards — taste. 

For  further  accounts  of  the  art  of  making  fragrant  essences  and  all 
other  perfumes,  see  the  admirable  work  on  the  subject  by  G.  W. 
Septimus  Piesse,  published  in  London,  and  republished  in  Philadel- 
phia, in  1856  and  1868. 

Colognes. 

Eau  de  Cologne,  as  imported  from  Cologne  and  from  Paris,  is  a 
highly  rectified  spirituous  perfume  obtained  by  distillation  from  a 
variety  of  fragrant  plants.  Of  the  numerous  Farina  colognes  im- 
ported, all  are  highly  rectified  and  apparently  distilled  from  the  plants, 
while,  as  prepared  in  this  country,  Cologne  water  is  almost  always 
made  from  essential  oils  dissolved  in  alcohoL  This  may  be  very 
good,  if  the  oils  are  fresh  and  combined  with  reference  to  their  rela- 
tive strength  and  accord. 

Best  Gologne  Water.    {No.  1.) 


Take  of  Oil  of  bergamot 

neroli     . 


lessamine 
'garden  lavender 
cinnamon 
Benzoated  tincture  . 
Tincture  of  musk     . 
Deodorized  alcohol  . 
Rose-water 
Mix,  and  allow  the  preparation  to  stand  a  long  time  before  filtering 
for  use. 

Common  Cologne  Water.    {No.  2.) 
Take  of  Oil  of  lavender 


fSij. 

f5ij. 
fSss. 

f3ij. 
fJiij. 

fSsB. 

Cong.  j. 
Oij. 


tt 


u 


tt 


rosemary 
lemon    . 


cinnamon 
Alcohol   . 
Much  cheaper  than  the  foregoing. 

Benzoated  Tincture  for  Colognes,  <kc. 

Take  of  Tonqua  beans  . 
Vanilla    . 
Nutmeg,  grated 
Mace 

Benzoic  acid    . 
Alcohol    . 


fSiss. 
fSss. 

f.?j. 
gtt. 

Cong.  j. 


3j. 

3ij. 

No.j, 

5ij. 
gr.  X. 

Qj. 


Macerate  the  solid  ingredients,  in  coarse  powder,  in  the  aloohol  ad 
libitum,  and  filter. 


u  u 

it 

tt 
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ToiLiT  U JcmBa.—{Svh8tiiuie8  for  Eau  de  Cologne.) 

Rose  Geranium, 

Take  of  Essential  oil  of  citronella  (India)      •        •  fSij. 

lemon  grass "           •        •  fisa. 

bergamot         .        .        .  fSss. 

"        lavender  (French)    .        .  fjij. 

Extract  of         jessamine  (from  pomade)  fSj. 

Benzoated  tincture           ....  fSij. 

Alcohol  (95  per  cent,  deodorized)     .        •  Cong.  j. 

Mix  and  reduce  with  water  which  has  previously  been  saturated 
with  oil  of  citronella  by  trituration,  after  tne  manner  of  the  officinal 
medicated  waters,  as  long  as  it  can  be  done  without  precipitating  too 

much  of  the  essential  oils ;  let  it  stand  for  a  few  days  and  filter 

Orange  Blossom. 

Take  of  Essential  oil  of  neroli  (petal  bigarade  No.  1)  f^j. 

"         "       orange  peel  (bigarade  No.  1)  gtt.  xL 

"         "       rosemary  (from  flowers  only)  ^ss, 

u         It       bergamot            •        .        •  f5j. 
Extract  of  orange  flowers  (firom  pomade), 

"           jessamine  (from  pomaae),  of  each  f5ij- 

Alcohol  (95  per  cent,  deodorized)      .        .  Oiv. 

Distilled  orange-flower  water     .        .        .  Oj,  or  q.  s. 
Mix,  and  proceed  as  before. 

Putcha  Pat.  (Patchouly.) 

Take  of  Essential  oil  of  Patchouly        .        .        .  fjij- 

"        copaiva           .        .        .  Sss. 

"        orange  peel  (bigarade)    .  WLv. 

"          "        valerian            .        .        .  trtij. 
"          "        rosemary  (from  flowers  only)  ^  x v. 

Tincture  of  ginger           ....  5iss. 

Benzoated  tincture           ....  flss. 

Alcohol  (95  per  cent,  deodorized)    .        .  Cong.  j. 
Patchouly  water  (made  with  oil  of  patch- 
ouly. after  the  method  of  medicated 

waters,  as  in  rose  geranium)        .         .  Oj,  or  q.  s. 

Rose. 

Take  of  Balsam  Peru ^xxv. 

Essential  oil  of  bergamot           .         .        .  feiij. 

"          "         santal        ....  "Ixl. 

neroli  (bigarade  petal  No.  1)  Hxx.  , 

rosemary  (aux  fleurs)      '.  Ciss. 

rose  (kisamlic)           .        .  f5ij. 

citronella  (India)       .         .  fjiss. 

Extract  of  rose  (from  pomade)           .         .  f3ij. 

Alcohol  (95  per  cent,  deodorized)      .         .  Ovj. 

Rose-water,  distilled           .        .        .         .  Qj. 
Add  the  last  after  the  mixed  oils  and  alcohol  have  stood  two  or 
;liree  days,  and  filter  the  whole. 
20 


it 

u 


tt  tt 

tt  tt 

tt  tt 

tt  It 


806 


ON  DISTILLATION,  XTO. 


a 

it 

it 
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a 

u 

Lavender, 

Take  of  Essential  oil  of  lavender  (aux  flenrs) 
**  "        lemon 

"  "        lemon  thyipe    . 

orange  peel,  atoeet 
nutmeg 
sage 
Tincture  of  musk 

"  benzoin 

Sweet  spirit  of  nitre 
Alcohol  (95  per  cent  deodorized^ 
Lavender  water  (made  JBx)m  the  oil  and  water)  Oj. 

Milkfleur. 

Take  of  Balsam  Peru    . 
Oil  of  bergamot 
cloves 

neroli  {pet.  gr) 
Extract  of  musk 
Orange-flower  water 
Alcohol  (deodorized) 
Mix. 


fSiss. 

f5iij. 
fij. 

Css. 

Sij.  • 
Cong.  sa. 


it 
it 


f3vj. 

f5iij.       • 
Oiss,  or  q .  a. 

Ovj. 


u 

u 

a 

a 

a 

u 

tt 

u 

Frangipanni. 

Take  of  Essential  oil  of  rose         ....  "Ixx. 

neroli  (bigarade)      •        .  "Ix. 

melisse     ....  itv. 

bergamot         .        .        .  fjj. 

santal  wood     .        .        .  fjij. 

Extract  of  vanilla f5ss. 

"  magnolia  (from  pomade)  •  f^j- 

Tincture  of  santal  wood  saturated, 

Alcohol,  aa Cong.  ss. 

Sandal  water  from  oil       .        .        .        •  q.  s.  to  dilute. 
Mix. 

Verbena  Water. 


fSiij. 
Oij. 

Sufficient. 


Take  of  Oil  of  balm  melisse      .        .        .        , 
Deodorized  alcohol       .        .        .        , 

Water      .  

Make  a  clear  solution. 

This  may  be  made  somewhat  stronger,  though  of  a  less  pur6  vei 
bena  flavor,  by  tbe  addition  of  a  little  oil  of  lemon.  Oil  of  bih 
melisse  is  imported ;  its  smell  seems  identical  with  our  garden  lemo 
trifolia. 

Lavender  Water.    {Simple  Spirit  of  Lavender^ 

Take  of  English  oil  of  garden  lavender    .        .    f  5ij. 

Deodorized  alcohol       .        .        .        .    Qj. 
Make  a  solution. 
A  little  fresh  calamus  root  macerated  in  the  above  improves  it. 
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Essence  of  PcUchmly 


Take  of  Oil  of  copaiva 
"        orange 
"        valerian 


Mix 


rosemary  . 
Tincture  of  Tolu  . 
Alcohol,  ginger,  aa 


gtt. 
gtt.  iij. 

gtt.j. 
gtt 
q.  8 


YlNEGABS. 

Camphorated  Acetic  Acid. 

Take  of  Gamplior      .        .        .        •        •        •    ^^  ounce. 

Acetic  acid 6^  fluidounces. 

Pulverize  the  camphor  by  means  of  a  few  drops  of  spirits  of  wine, 
and  dissolve  it  in  the  acetic  acid.  Used  as  a  ftimigative4n  fevers,  an 
embrocation  in  rheumatism,  and  a  refreshing  and  pungent  perfume. 

AromcUic  Vinegar, 

A  pungent  and  reviving  perfume,  formerly  esteemed  a  preventive 
of  contagion. 

Take  of  Acetic  acid,  very  strong, 

Camphor  in  powder. 

Oil  of  cloves,  of  each  a  sufficient  quantity. 
Mix  them,  and  secure  in  a  strong  and  well-stoppered  bottle. 

Sygienic  or  Preventive  Vinegar.   (Kesse.) 

A  toilet  preparation,  to  be  mixed  with  water  for  lavatory  purposes 
and  the  batn. 

Take  of  Brandy 1  pint. 

Oil  of  cloves 1  drachm. 

Oil  of  lavender 1  drachm. 

Oil  of  marjoram }  drachm. 

Gum  benzoin 1  ounce. 

Macerate  together  for  a  few  hours,  then  add 

Brown  vinegar 2  pints. 

and  strain  or  filter,  if  requisite,  to  be  bright. 

Vinaigre  de  Cologne. 

To  Eau  de  cologne 1  pint. 

add,   Strong  acetic  acid ^  oz. 

Filter  if  necessary. 

These  may  be  varied  by  substituting  any  other  perfume,  such  as 
orange-flower  or  verbena  water,  observing,  where  either  of  these  per- 
fum^  vinegars  is  required  to  produce  opalescence  when  added  to 
water  it  should  contain  myrrh,  benzoin,  or  Tolu. 
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Musk  Pebfuhes. 

Tincture  of  Musk, 

Take  of  Musk 5y. 

Water Oss. 

Macerate  twenty-four  hours  and  add — 

Solution  of  potassa,  U,  S,P.         .        .  f  3ij. 
Macerate  twenty-four  hours  and  add — 

Alcohol Oss. 

Let  it  stand  at  summer  temperature  for  one  month  and  decant 

Extranet  of  Musk.   (Piesse.) 

For  mixing  with,  other  perfumes. 

Take  of  Grain  musk 2  ounces. 

Bectified  spirit 1  gallon. 

After  standing  for  one  month  at  a  summer  temperature,  it  is  fit  to 
draw  off. 

Extrait  de  Muse.   (Piesse.) 

Adapted  to  retailing  for  use  in  perfomery. 

Take  of  Extract  of  musk  (as  above)  .  .  .1  pint. 

"       of  ambergris            .  .  .    \  pint. 

"       of  rose  (triple)          .  .  .    \  pint. 
Mix  and  filter. 

The  chief  uses  of  musk  in  perfumery  are  due  to  its  persistent 
character.  Though  not  itself  desirable  as  a  perfume,  yet  mixed  in  small 
proportion  with  rose,  violet,  and  other  essences,  it  enables  them  to  give 
to  the  handkerchief  a  mixed  odor  which  is  retained  after  the  first  per- 
fume is  dissipated. 

Tooth  Preparations. 

A  few  only  of  these  are  here  given,  with  reference  to  meeting  the 
popular  demand  and  the  ordinary  requirements  of  the  dental  profession. 

MarshalVs  or  HudsorCs  Dentifrice. 

Take  of  Prepared  chalk 8  pounds  (com.) 

Powdered  myrrh, 

"        orris  root,  each  .        .    1  pound. 

Eed  chalk  (or  lake)    ....    an  ounce. 
Thoroughly  powder  the  ingredients  and  mix  them  through  a  fine 
sieve. 

Charcoal  Dentifrice. 

Take  of  Recently-burnt  charcoal,  in  fine  powder   6  parts. 

Powdered  myrrh. 

Powdered  cinchona  bark  (pale),  each         1  part. 
Mix  thoroughly. 
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Charcoal  Tooth-paste. 

Take  of  Chlorate  of  potassa      .        ,        .        .    A  half  drachm. 
Mint  water 1  fluidounce. 

Triturate  to  form  a  solution,  then  incorporate  with — 

Powdered  charcoal       ....    2  ounces. 
Honey 1  ounce. 

Cuttle  Fish  Powder.    (Piesse.) 

Take  of  Powdered  cuttle  fish     .        •        .        .  }  lb. 

Precipitated  carbonate  of  lime      .        .  1  lb. 

Powdered  orris J  lb. 

Oil  of  lemons 1  oz. 

Oil  of  neroli J  dr. 

Thoroughly  powder  and  mix. 

Mialhe^s  Tooth  Powder. 

Take  of  Sugar  of  milk 1000  parte. 

Lake ^10  parte. 

Tannin 15  parte. 

Oil  of  mint> 

Oil  of  anise, 

Oil  of  neroli,  of  each  sufiScient  to  flavor  to  taste. 
Bub  well  the  tennin  and  lake  together,  and  gradually  add  the  sugar 
of  milk,  previously  powdered  and  sifted,  and  lastly  the  essential  oils. 

A  Superior  Mouth  Wash. 

Take  of  Old  white  Castile  soap  .        .        .    3ij. 

Alcohol        .        .        .        .        .        .    f 3iij. 

Honey  .        .        ...        .         •    Sj. 

Perfume,  as  below        ....    f  5iv. 
Dissolve  the  soap  in  the  alcohol,  and  add  the  honey  and  perfume. 

Perfume  for  adding  to  Mov^  Washes. 


Take  of  Asarum  Canadense 

.        • 

Sss. 

Orris  root     .... 

•                     a 

Sss. 

Strong  alcohol  (Atwood's)    . 
Hake  a  tincture  and  add— 

•                     . 

fSviij. 

Tincture  of  musk 

•                     . 

f5j. 

Essence  of  millefleurs  . 

•                     . 

fSss. 

"            patchouly    . 

.                     • 

gtt.  XX. 

Violet  Mouth  Wash. 

(Piesse.) 

Take  of  Tincture  of  orris 

a                     a 

\  pint 

Esprit  de  rose 

Spirit           .... 

Oil  of  bitter  almonds 

•  • 

•  • 

i  pint. 
\  pint. 
5  drops. 

Mix. 
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Botanic  Styptip.   (Pieaae.) 

Take  of  Bectified  spirit^ 

Bhatanj,  ^ 

Myrrh, 

Cloves,  of  each 
Macerate  14  days  and  strain. 


1  quart. 


2  ounces. 


Sachet  Powdebs  and  Fukigatobs. 

The  great  popularity  of  this  class  of  perfumes  consists  in  their  per- 
sistent odors,  and  their  perfect  adaptation  in  envelopes  or  scent-l^igs  to 
diffusing  an  agreeable  perfume  in  drawers,  glove-Doxes^  {cc,  without 
soiling  the  purest  white  materials. 

The  following  formulas,  modified  &om  those  of  Fiesse,  I  have  found 
entirely  satisfiictory : — 

Sachet  i  la  Frangipanni. 

Take  of  Orris  root  powder 
Vetivert  powder 
Santal  wood  powder     . 
Oil  of  neroli, 
rose, 

santal,  each 
Grain  musk  .... 

Mix  well. 

Sachet  &  la  Marechale. 

Take  of  Powder  of  santal  wood 

*'         orris  root 
rose  leaves 


a 


tt 


81be. 

ilb. 
Jib. 


1  drachm. 
1  oz. 


u 


tt 


cloves 
cassia 
Grain  musk 


it 


Mix. 


}lb. 
Jib. 
Jib. 
2  oz. 
Jib. 
J  drachm. 


« 


tt 


each 


lib. 


ifilkfleur  Sachet. 

Take  of  Lavender  flowers,  ground. 

Orris  root, 

Rose  leaves, 

Benzoin, 

Cloves,  ground, 

Tonqua, 

Vanilla, 

Santal, 

Cinnamon, 

Allspice,  each       .        •        .      *  .        .2  ounces. 

Musk,  grain 2  drachms. 

Mix  well  together. 


tt 


tt 


tt 


each 


Jib. 
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.    21b8. 

.    lib. 

.       .       .    ilb. 

.       .       .       .    ilb. 

.    1  oz. 

.    6  drops. 

SeUotrape  Sachet. 

Take  of  Powdered  orris    . 

Bose  leaves,  ground 

Tonqua  beajis,    '* 

Yanilla  beans,    ** 

Grain  musk 

Oil  bitter  almonds 
Mix  well  by  sifting  in  a  coarse  sieve. 

Fumigating  Pinoder. 

Take  of  Frankincense, 
Benzoin, 

Amber,  of  each    .        .        •        •        .    Three  parts. 
Lavender  flowers  ....    Opie  part. 

Mix. 

This  is  designed  to  be  ignited  upon  coals,  a  stove,  or  hot  iron,  to 
diffuse  an  agreeable  aroma  in  an  apartment^  and  incidentally  to  destroy 
noxious  effluvia. 

Dr.  Paris'  Fumigating  Pastille, 

Take  of  Benzoin, 

Cascarilla,  each     . 

Myrrh 

Powdered  charcoal 

Oil  of  nutmegs. 

Oil  of  cloves,  each 

Nitre    . 

The  benzoin,  cascarilla,  and  myrrh  are  to  be  separately  powdered, 
and  mixed  on  a  sieve  with  the  charcoal ;  the  nitre  is  then  to  be  dis- 
solved in  mucilage  of  tragacanih,  with  which  the  whole  is  to  be  made 
into  a  paste  and  divided  with  a  pastille  mould,  Fig.  179,  and  gradually 

dried. 

Fig.  179. 


ilb. 

l^oz. 

Ulbs. 

}  oz. 
2oz. 


nfi'iVift't't'i't'i' 


PutilleiBoald. 

The  mode  of  using  the  pastille  mould  will  be  sufficiently  obvious ; 
the  mass  being  run  into  cylinders  of  appropriate  size  is  pressed  be- 
tween the  brass  cutting  surfaces  and  completely  divided  into  twenty 
four  cones  of  the  required  shape. 

The  mode  of  using  pastilles  is  to  place  a  piece  of  glazed  paper  over 
a  glass  of  water  and  to  stand  the  pastille  upon  it  when  igniting  it. 
As  soon  as  it  is  sufficiently  consumed  it  will  bum  a  hole  through  the 
paper  and  be  extinguished  by  falling  into  the  water.  Sometimes 
serious  injury  is  done  to  mantles  and  articles  of  furniture  by  care- 
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lessly  overlooking  the  intense  heat  produced  by  the  combustion  of 
these  ]ii\\Q  fumigateurs. 

Hair  Preparations. 

jRosemary  Hair  Wash. 
To  be  nsed  after  oils  have  been  habitnallj  applied. 

Take  of  Distilled  water  of  rosemary          .        .    1  gallon. 
Bectified  spirit     .        .        .        .        .J  pint 
Pearlash 1  ounce. 

Dissolve  the  pearlash  in  the  mixed  alcohol  and  water. 

Essence  or  Spirit  of  Mustard. 

Take  of  Black  mustard 2  parts. 

Water 4  parts. 

Alcohol 1  part. 

Macerate  and  distil  1  part  of  spirit. 

To  be  added  to  hair  washes  to  supply  sulphur  to  the  hair  and  stimu- 
late its  growth. 

Perfumed  Hair  Oil. 

Take  of  Castor  oil f  3x. 

Very  strong  alcoMol     ....  f  lij. 

Ess.  of  jessamine          ....  f3ij. 
Mix. 

Any  other  essential  oil  may  be  substituted  for  the  essence  of  jessa- 
mine, and  we  usually  label  tne  vials  according  to  their  perfome,  and 
color  the  rose  oil  red. 

Hair  JRestarative. 

Take  of  Castor  oil fSyj. 

Alcohol fSxxvj. 

Dissolve,  then  add — 

Tinct.  of  cantharides  (made  with  strong 
alcohol) fSj. 

Ess.  of  jessamine  (or  other  perfume)    .    fSiss. 
Mix. 

This  preparation  has  the  property  of  rendering  the  hair  soft  and 
glossy,  at  the  same  time  that,  by  its  tonic  and  stimulant  propertiea^  it 
tends  to  arrest  its  premature  decay.  To  accomplish  this  it  should  be 
rubbed  thoroughly  into  the  roots  at  least  once  a  day. 

Modified  Formula.    (Highly  esteemed  by  some.) 

Castor  oil     .        .        .        .        •        .  Siss. 

Water  of  ammonia      ....  ^ij. 

Tinct.  of  cantharides    ....  fSj. 

Cologne f5iv. 

Water q.  8.ft.f3x. 

Mix  according  to  art. 
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Marrow  Pomaium,    (Fiesse.) 

Take  of  Purified  lard 
Suet     . 
Oil  of  lemon 

bergamot 

cloves 


it 


u 


41b. 
21b. 
1  oz. 
\  oz. 
3  dr. 


Melt  the  greases,  then  beat  them  up  with  a  whisk  or  wooden  spatula 
for  half  an  hour  or  more,  to  make  tne  mass  white  and  spongy ;  per- 
fume with  the  oils. 


PhiUcome 


Take  of  White  wax  . 
Almond  oil 
Oil  bergamot 
lemon    , 
lavender 
doves 


(t 


u 


(Piesse.) 


6  oz. 
21b. 

1  oz. 
}  oz. 

2  dr. 
Idr. 


Melt  the  wax  and  oil,  stir  as  the  mixture  cools,  and  add  the  per- 
fume. 

Twiggs^  Hair  Dye, 

An  excellent  application  to  the  hair,  which  is  also  a  remedy  for 
skin  diseases,  blemishes  of  the  complexion,  &c. 
Take  of  Precipitated  sulphur, 

Acetate  of  lead,  of  each        .        •        •    5j- 

Bose  water fsiv. 

Triturate  together  in  a  mortar.  This  is  not  an  instantaneous  dve, 
but  should  be  applied  twice  a  day  till  it  gradually  restores  the  color 
to  its  natural  shade.  The  addition  of  half  an  ounce  of  glycerin  will 
take  from  it  a  drying  property  which  is  undesirable. 

Bandoline, 

Take  of  Gum  tragacanth  (choice)       .        .        .    6  oz. 

Bose  water 1  gallon. 

Otto  of  rose J  oz. 

Steep  the  gum  in  the  water,  agitating  from  time  to  time  as  it  swells 
into  a  gelatinous  mass ;  then  carefully  press  through  a  coarse,  clean 
linen  cloth,  and  incorporate  the  otto  of  rose  thoroughly  through  the 
soft  mass. 


.f 


PART   III. 

INORGANIC   PHARMACEUTICAL   CHEMISTRY 


CHAPTER   I. 

CHEMICAL  PROCESSES. 

In  presenting  to  view  the  medicines  derived  from  the  mineral  king. 
dom,  an  effort  will  be  made  to  give  such  details  in  regard  to  those 
which  fall  within  the  range  of  the  shop  as  sliall  render  their  prepara- 
tion easy  and  as  uniformly  successful  as  possible,  while  those  derived 
from  the  manufacturing  chemist  will  be  described  chiefly  with  refer- 
ence to  their  uses  and  the  modes  of  ascertaining  their  purity,  with 
incidental  allusions  to  their  sources,  modes  of  preparation,  composition, 
and  rationale. 

Some  of  the  chemical  substances  among  the  preparations  in  the 
Pharmacopoeia  are  rarely  made  by  the  apothecary,  while  those  in 
the  list  are  only  interesting  to  the  student  as  illustrating  the  laws  of 
chemical  reaction,  and  as  showing  the  marvellous  agency  of  chemistry 
in  meeting  the  requirements  of  medical  science.  Much  of  the  detail 
appropriate  to  works  on  technology  being  thus  destitute  of  practical 
value  to  the  class  of  students  and  readers  for  whom  this  book  is  mainly 
written,  will  be  omitted. 

The  laws  of  chemical  reaction,  of  such  immense  utility,  not  only  to 
the  physician  and  pharmaceutist,  but  to  every  individual  of  whatever 
profession  or  pursuit,  although  not  falling  within  the  scope  of  the 
present  work,  are  recommended  to  the  careful  study  of  its  readers. 

A  knowledge  of  the  principles  of  elective  affinity,  the  peculiar  force 
by  which  new  compounds  are  formed  from  those  previously  existing, 
is  not  only  of  vast  importance  to  the  manufacturer  and  the  analyst, 
but  is  even  necessary  to  an  imderstanding  of  the  descriptions  con- 
tained in  a  practical  work. 

The  great  fact,  which  underlies  the  whole  science  of  chemistry,  that 
chemical  substances  combine  with  each  other  in  certain  definite  pro- 
portions called  equivalents,  forming  compounds,  the  equivalents  of 
which  are  always  equal  to  the  sum  of  the  equivalents  of  the  elements 
they  contain,  is  among  the  first  to  be  thoroughly  mastered  by  the 
student,  and  connected  with  this,  he  may  find  great  advantage  in  the 
study  of  the  equivalent  numbers  given  along  with  the  symbolic  for- 
mulae under  each  heading  contained  in  Fart  III. 

Nothing  so  facilitates  the  acquisition  of  scientific  knowledge  as  an 
intelligible,  concise,  and  familiar  nomenclature,  and  though  this  has 
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too  often  been  considered  a  stumbling-block,  at  the  threshold  of 
chemistry,  it  is  confidently  recommended  to  students  as  a  neoessarj 
investment  of  time  and  energy  which  will  yield  ample  returns  in  Um 
subsequent  prosecution  of  the  science,  whether  in  its  theoretical  ot 
practical  bearings. 

Notwithstanding  the  elementary  character  of  this  work,  I  have  not 
hesitated  to  employ  in  this  and  the  following  part  the  abbreyiated 
method  of  notation  now  in  universal  use  among  chemists,  and  by  which 
the  rationale  of  the  formation  and  the  composition  of  the  most  com- 
plex bodies  is  fully  expressed  by  a  few  clear  and  intelligible  sym- 
bols with  numbers  attached  to  designate  the  equivalent  proportions  of 
the  elements  concerned.  The  composition  ana  relations  of  compound 
bodies  can  only  be  shown  at  a  glance  in  this  way,  and  it  is  eaniesdj 
recommended  to  the  pharmaceutical  student  that  he  will  in  no  case 
neglect  to  address  himself  to  a  full  comprehension  of  these  symbolio 
formulae,  as  a  necessary  groundwork  of  his  studies. 

By  way  of  a  preface  to  the  study  of  the  modes  of  preparation  of 
the  chemical  substances  treated  of  in  the  subsequent  chapters,  the  fol- 
lowing brief  descriptions  of  some  chemical  processes  chiefly  practicaUa 
on  a  small  scale  in  the  pharmaceutical  laboratory,  are  appended* 

Chemical  Processes  used  in  Pharmacy, 

1st.  Processes  of  separation  founded  on  volatility. 

Distillation,  Fractional  Distillation,  Destructive  DistiUation, 
Sublimation,  Dehydration,  Calcination,  Ignition,  Torrefaction. 
2d.  Processes  of  reduction  and  absorption. 

Beduction  of  Oxides,  Oxidation,  Generation  and  Absorption  of 
Gases. 
8d.  Processes  of  purification. 

Decoloration,  Washing,  Decantation,  Filtration. 
4th.  Collection  of  chemical  solids. 

Granulation,  Crystallization,  Precipitation,  Fusion. 

jyistillationy  when  conducted  in  a  small  way,  is  chiefly  accomplished 
by  the  use  of  glass  retorts,  with  or  without  receivers  or  other  means 
of  condensation. 

Fig.  180. 


Plain  retort,  tabnUtted  reeelTer,  uid  ftdapter. 


Fig.  180  exhibits  a  plain  retort  with  an  adapter  a,  by  which  it  il 
connected  with  a  tubulated  receiver  6,  thus  furnishing  the  two  condi- 
tions of  an  apparatus  for  distillation  (see  page  295),  a  vessel  for 
heating  a  liquid  to  be  distilled,  and  a  surface  to  be  refrigerated  for 
the  condensation  of  the  vapor  formed. 
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Fig.  181. 


Retort  with  qnilM  reedTer. 


The  substance  to  be  distilled  being  introduced  into  tbe  retort  and 
heat  applied,  the  vapor  given  off  passes  at  once  into  its  beak  or  neck, 
and,  if  this  is  not  refrigerated,  into  the  receiver.  In  some  cases,  par- , 
tioularly  in  treating  very  volatile  liquids,  it  is  found  more  convenient 
to  apply  cold  directly  to  the  beak,  as  in  Fig.  181,  in  which  pieces  of 
Hnen  or  cotton  cloth,  folded  several  thicknesses  and  laid  lengthwise 
on  the  beak,  are  kept  constantly  wet  by  the  dropping  of  water  from 
•  filter  suspended  above  it.  At  the  point  a,  below  the  lower  edge 
of  the  wet  cotton,  a  piece  of  lamp- 
irick,  or  waxed  string,  is  tied  tightly 
xoond  the  beak,  to  conduct  off  the 
descending  warmed  water.  The 
noeiver  here  shown,  though  not 
tabulated  as  in  the  other  plate,  is 
quilled  or  drawn  out -into  a  fine 
tube,  which  enters  the  receiving 
ressel  below;  this  being  fdlly  re- 
frigerated, insures  the  complete  con- 
densation of  the  liquid. 

When  the  liquid  to  be  distilled  is 
condensed  at  a  moderate  elevation 
of  temperature,  the  mode  of  refri- 
geration last  mentioned  is  conducted 
without  the  use  of  a  receiver,  the 
distillate  being   collected  directly 

from  the  beak  of  the  retort,  from  which  it  drops  as  fast  as  it  accumu- 
lates.   Sometimes  the  receiver  is  refrigerated,  and  not  the  beak  of  the 
retort,  and  this  is  perhaps  the  most 
common   arrangement    for  retort  ^6^  182. 

distillation.  It  is  shown  in  Fig. 
182,  which  represents  a  plain  re- 
tort, a  common  flask  adjusted  to  it 
as  a  receiver,  and  set  into  a  basin, 
which,  by  being  kept  filled  with 
water,  would  also  facilitate  the 
refrigeration  of  the  flask  by  wet 
cloths  laid  upon  it.  Where  this 
arrangement  is  adopted,  care  should 
be  taken  not  to  secure  the  beak  of 
the  retort  tightly  into  the  neck  of 
the  receiver,  in  which  case  the 
expansion  of  the  heated  air  and 
▼apors,  on  commencing  the  opera- 
tion, would  lead  to  a  rupture  of 
some  part  of  the  apparatus. 

The  plain  retort  is  almost  super- 
seded of  late  years  by  the  tubulated,  which  has  the  advantage  of 
allowing  the  more  ready  introduction  of  substances  to  be  distilled,  and 
by  loosening  the  stopper,  the  prevention  of  accidents  from  the  too 
great  tension  of  the  vapor,  and  from  the  too  sudden  refrigeration  of 
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the  retort,  which  would  cause  some  condensed  distillate  to  flow  back, 

endangering  the  safety  of  the  retort. 

Fig.  184  represents  a  well- 
Fig.  188.  known  form  of  condensing  appa* 

ratus  which  is  constmcted  on  a 
variety  of  patterns,  and  of  dif- 
ferent materials.  That  repre* 
sented,  Fig.  184,  is  one  I  have 
had  in  nse  for  several  years^  and 
prefer  on  several  accounts  to  the 
more  expensive  and  oomplicafeed 
kinds. 

It  consists  of  a  tin  tube  18 
inches  long  and  2|  inches  in  di- 

ameter,  and  having  the  ends  reduced  to  1^  inch  to  suit  the  largest 

Fig.  184. 


Tabnlated  retort 


Lieblg^s  condenier. 

size  of  good  corks  that  are  readily  attainable.  The  funnel  a  is  the 
upper  termination  of  a  very  small  tin  tube,  which,  passing  down  the 
whole  length  of  the  apparatus,  enters  it  near  the  lower  extremityi 
where  it  is  extended  by  a  bent  leaden  tube,  as  shown  by  the  dotted 
lines,  to  the  very  bottom,  at  6.  A  short  piece  of  thin  lead  pipe,  Ct 
leads  from  near  the  apex  of  the  condenser,  and  passing  out  tnrough 
a  perforation  into  which  it  is  soldered,  terminates  about  two  inchei 
below,  d  dis  Si  glass  tube  1  inch  in  diameter,  drawn  out  and  bent  «t 
its  lower  end,  which  passes  through  the  whole  length  of  the  apparatus* 
being  secured  by  the  perforated  corks  e  ^,  at  either  end.  These  cork* 
must  be  perfect,  and  as  soft  as  can  be  obtained. 

A  smooth  and  even  perforation  may  be  made  by  a  brass  cork-boreTt 
Fig.  185,  or  rat-tail  file.  Fig.  186,  or  both,  so  as  to  constitute  a  wat<^- 
tight  joint.  /  is  a  stout  piece  of  sheet  copper  soldered  on  to  the  maiB 
tube,  and  made  to  work  by  a  screw  upon  the  wooden  upright  g. 
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Fig.  186. 


Sat-taUfile. 


The  use  of  cement  or  luting  to  snrround  the  corks  is  i^-  ^85 
necessary  if  thej  are  not  very  perfect  and  very  completely 
fitted,  and  as  no  alcoholic  liquids  will  come  in  contact 
with  them,  dissolved  sealing-wax  is  found  to  answer  an 
excellent  purpose.  With  one  or  more  retorts,  and  an  ap« 
imratus  of  this  kind,  most  of  the  processes  requiring  dis- 
tillation can  be  satis&ctorily  accomplished.  The  expense 
of  a  condenser  such  as  here  described  is  from  $8  50  to  $5. 
The  bottom  of  the  wooden  stand  should  be  grooved  on. 
the  under  side  and  filled  in  with  melted  lead,  to  prevent 
the  ill  e£Eects  of  warping,  and  to  give  solidity  to  the  whole. 

Fig.  187  represents  a  con- 
denser supported  on  a  retort 
■"■■^  stand,  havingfireedom  of  motion 
in  every  direction ;  a;  is  a  cast- 
iron  foot,  in  which  is  fixed  a 
solid  rod  of  iron  z.  The  condenser,  as  here  represented,  is 
designed  to  be  made  of  brass,  with  a  glass  tube  fitted  into  it 
with  corks,  as  in  the  other  case ;  the  comparative  size  of  the 
outer  tube,  as  here  shown,  is  much  smaller,  which  requires  cork-boiw. 
a  much  more  rapid  passage  of  the  cold  water  through  it,  espe- 
cially in  distillmg  very  volatile  liquids.  The  Gay  Lussac  holder  a, 
and  the  rings,  are  usually  made  of  orass  in  this  arrangement 


Fig.  1B7. 


Liebig's  bnws  eondtnMr  in  retort  ttaad. 
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A  mechanical  support  for  the  retort  and  for  the  refrigerating  appa- 
ratus isy  of  course,  absolutely  necessary  in  the  arrangement  oi  a 
distillatory  apparatus ;  at  least  one  retort  stand  is  quite  necessary,  even 
in  connection  with  the  Liebig's  condenser,  Fig.  187 ;  in  which  case 
one  of  the  rings  might  have  a  sufficiently  long  handle,  connecting  it 
with  the  screw  that  clasps  the  upright  rod,  to  hold  a  retort  or  a  flask 
at  a  sufficient  distance  from  the  condenser,  to  be  adjusted  to  it  for  use; 
but  this  is  not  the  case  with  any  that  I  have  seen,  and  would  render 
the  whole  apparatus  unsteady  when  loaded  with  the  liquid.  In  Fig. 
181,  it  will  be  seen  that  as  many  as  three  retort  stuids  are  used  in  a 
smaJl  operation. 

Fig.  188  will  give  an  idea  of  the  arrangement  of  the  retort  and 
Tessel  for  supplying  the  condenser  with  water,  and  that  for  catching 

Fig.  188. 


^i 


Betort  ttand  for  ose  in  dictUlatioB. 


the  waste  water  upon  one  retort  stand,  which,  however,  must  be  in  due 
proportion  to  the  size  of  the  condenser. 

When  put  together,  the  apparatus  for  distillation  will  be  complete  as 
arranged  in  Fig.  189.  The  tin  bucket  h  has  a  small  brass  cock,  which 
is  so  regulated  in  using  the  apparatus  as  to  drop  the  water  either  slowly 
or  rapidly  as  the  warming  of  the  water  in  the  condenser  may  require. 

The  only  use  of  the  funnel  m  is  to  prevent  the  splashing  of  the 
water  as  it  falls  from  the  condenser.  By  placing  the  heavy  receiving 
vessel  n  on  the  wooden  base  of  the,  retort  stand,  it  is  rendered  solid, 
and  the  weight  of  the  retort  I  is  counterbalanced. 


SIBTILLATIOIT. 

Fl(.  189. 


V.  flask  -with  perforated  cork  and  glass  tube,  as  shown  in  Fig.  190, 
''  be  fiubstituted  for  the  retorts  before  described,  an  arranKemeiit 
well  adapted  to  distilling  very  volatile  liquids, 
anil  those  which  boil  with  great  violence, 
Tliis  figure  also  shoWs  a  tube  for  introducing 
fresh  portions  of  the  liquid  without  removing 
the  cork ;  the  tube,  oeing  bent,  retains  a 
portion  of  liquid  in  the  bulb  and  adjacent 
curve,  which  prevents  the  escape  of  vapor 
from  the  interior.  It  is  designed  to  extend 
only  a  little  below  the  cork.  In  case  of  any 
stoppage  in  the  apparatus  by  which  an  accu- 
mulation of  vapor  might  take  place  in  the 
flask  or  retort,  these  tubes  would  serve  aa  a 
safetv  valve,  and  the  liquid  being  forced  out 
would  allow  of  the  escape  of  the  accumulated 
steam. 

From  the  deecriptioD  and  illustration  of 
apparatus  now  given,  the  reader  will  have  n 
good  idea  of  the  process  aa  conducted  on  a 
small  scale.  A  volatile  liquid  or  mixture  con- 
taining a  volatile  ingredient  being  introduce! 
into  a  retort   or   flask   connected  as  before 
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described,  and  heat  applied,  the  volatile  ingredient  will  rise  in  yapor, 
and,  being  cooled  by  contact  with  the  neck  of  the  retort,  the  receiY^, 
or  the  glass  tube  of  the  Liebig's  condemier,  will  be  condensed,  and 
may  be  collected  in  a  liquid  and  generally  a  pure  condition.    It  is  ft 
good  precaution,  in  manipulating  with  alcoholic  or  ethereal  liquidfl^ 
to  use  a  water  bath  for  the  regulation  of  the  temperature,  and  for 
protection  in  case  of  a  fracture  of  the  retort.    The  use  of  saturated 
solutions  of  saline  substances,  such  as  alum,  which  boils  at  220^,  and 
chloride  of  zinc,  which  is  available  for  any  temperature  below  820^ 
and  of  fusible  metals  for  higher  temperatures,  will  occasionally  serve 
a  good  purpose  in  the  process  of  distillation.    In  all  processes  the 
heat  ana  refrigeration  must  be  very  carefully  adjusted,  so  that  no 
portion  of  uncondensed  vapor  shall  escape,  especially  if  of  a  poisonoufl^ 
corrosive,  or  inflammable  nature. 

One  of  the  chief  practical  difficulties  in  distilling  arises  from  the 
irregularity  of  the  boiling  of  liquids  in  glass  vessel^  occasioning  vio- 
lent bumping,  and  sometimes  the  fracture  of  the  vessel.  In  treating 
resinous  substances  in  this  way,  and  in  numerous  chemical  procesaee^ 
especially  as  in  the  preparation  of  hydrocyanic  acid,  where  a  larae 
amount  of  heavy  precipitate  is  present  in  tne  liquid,  this  renders  the 
operation  one  of  great  difficulty  and  annoyance.  The  best  remedy 
for  this  is  found  in  the  diffusion  of  the  heat  over  the  sides  of  ibe 
retort,  and  indeed  over  the  whole  surface  in  contact  with  the  liquid, 
and  in  the  interposition  of  small  angular  fragments  of  insoluble  mate- 
rial, such  as  rock  crystals,  flint,  or  broken  glass,  among  the  particles 
of  the  liquid,  and  it  is  entirely  prevented  by  a  glass  rod  or  a  metallic 
wire  reaching  from  the  bottom  to  the  surface  of  the  liquid,  which 
serves  to  diffuse  and  equalize  the  heat,  and  thus  to  remove  the  cause 
of  these  concussions.  Advantage  is  also  gained  by  covering  the 
bottom  of  the  glass  vessel  with  wire  gauze,  which  diffuses  the  heat 
of  the  flame,  or  preferably,  by  coating  the  retort  with  metallic  silver  on 
its  inner  surface,  which  may  be  done  by  reducing  a  solution  of  am* 
monio-nitrate  of  silver,  by  boiling  it  in  the  vessel  to  be  plated,  with  oils 
of  cinnamon  and  cloves  in  solution  in  alcohol.  Silver  forms  the  most 
eligible  metallic  coatino;,  next  to  platinum.  Flasks  may  be  coated  on 
the  outside  with  metallic  copper  so  as  to  answer  an  excellent  purpose; 
this  is  done  by  the  aid  of  a  battery.  {See  Mohr,  Eedwood,  and  rroo- 
ter,  p.  457.) 

Fractional  distillation  is  that  modification  of  the  process  by  which 
a  variety  of  ingredients  of  different  volatility  are  separated  from  one 
another.  It  requires  special  precautions  for  ascertaining  the  tempera- 
ture applied,  and  for  changing  the  receiving  vessel  so  as  to  collect  the 
products  volatilized  at  each  successive  boiling  point  attained  as  the 
process  proceeds.  A  thermometer  inserted  into  the  retort  or  still 
through  a  cork,  or.  a  tube  passing  near  to  the  bottom,  will  serve  to  in- 
dicate the  variations  of  temperature,  and  a  quilled  receiver  (Fig.  181) 
will  be  found  to  facilitate  the  collection  of  the  successive  products. 

IJentructive  distillation  is  a  process  by  which  organic  bodies  are 
subjected  to  a  gradually  increased  temperature,  whereby  the  original 
condition  is  entirely  broken  up,  the  resulting  products  being  invariably 
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of  a  more  simple  composition..  To  guard  as  much  as  possible  against 
oxidation  by  the  atmospheric  oxygen,  the  operation  is  conducted  in 
strong  glass  retorts,  or,  on  a  larger  scale,  in  iron  or  earthenware  retorts 
or  cylinders.  Complex  organic  bodies  yield  generally  a  large  quantity 
of  incondensable  gases,  consisting  of  carbo-hydrogens  of  varying  com- 
position, an  aqueous  liquor  containing  formicf  or  acetic  acid,  an  oily 
liquid  composed  of  creasote,  carbolic  acid,  empyreumatic  oils,  &c.,  and 
a  aark-brown  or  black  body  of  a  honey-like  consistence  called  tar.  If 
nitrogen  is  present  in  the  original  substance  in  other  forms  than  nitric 
acid,  it  is  found  usually  in  the  most  volatile  portions  in  the  form  of 
ammonia  and  various  other  ternary  organic  alkalies  (see  Syllabus  of 
Organic  Alkalies).  The  residue  in  the  retort  consists  of  carbon  mixed 
wiUi  the  inorganic  bases  which  are  combined  with  mineral  acids,  except 
nitric  acid,  which  is  invariably  decomposed.  In  their  crude  state  a 
peculiar  smoky  odor  is  attached  to  all  the  products  obtained  by  this 
process^  which  odor  is  called  empyreumatic. 

Instances  of  products  of  dry  aistillation  are  pyroligneous  acid,  oil 
of  tobacco,  oil  of  amber,  resin  oil,  coal  oil,  and  illuminating  gas. 

Sublimatian, — The  dry  distillation  of  solid  substances  which  yield  at 
once  a  solid  volatile  product,  either  pre-existing  in  the  substance  or 
the  result  of  the  decomposing  influence  of  heat^  is  called  sublimation. 
The  apparatus  consists  essentially  of  a  subliming  vessel  and  a  condens- 
ing vessel,  varied  by  the  volatility  of  the  sublimed  product.  The  con- 
densing surface  must  invariably  be  out  of  the  fire,  but  so  adjacent  that 
the  required  temperature  can  be  maintained  till  the  vapor  reaches  it. 
In  the  separation  of  benzoic  acid  from  benzoin,  and  pyrogallic  acid 
from  galls,  or  their  aqueous  extract,  a  shallow  iron  pot  covered  by  a 
diaphragm  of  porous  paper  and  surmounted  by  a  cap  of  glazed  paper, 
constitutes  a  suitable  apparatus ;  it  may  be  heated  on  a  sand  bath,  the 
heat  being  so  regulated  and  the  diaphragm  and  cap  so  arranged  that 
none  of  the  vaporized  acid  shall  escape.  In  the  manufacture  of  mu- 
riate and  carbonate  of  ammonia,  and  of  corrosive  sublimate  and  calo- 
mel, arrangements  are  required  for  operating  on  a  large  scale  and  with 
precautions  suggested  by  experience,  the  vapor  in  the  latter  case  being 
condensed  in  a  condition  of  very  minute  division,  by  a  current  of  cold 
air,  aqueous  vapor,  or  water.  Camphor  is  refined  or  freed  from  im- 
purities by  sublimation  into  large  glass  balloons,  which  are  afterwards 
broken,  and  the  condensation  of  subliming  iodine,  in  order  to  avoid 
loss,  is  efiected  in  a  series  of  globular  condensers  connected  with  each 
other. 

In  many  small  operations,  glass  tubes  closed  at  one  end,  called  re- 
duction tubes,  or  two  fiasks,  one  adjusted  to  the  other  and  placed  in 
such  position  that  one  may  be  plunged  in  a  sand  bath  below  the  level 
of  the  contained  material  while  the  other  is  cooled,  may  serve  a  good 
purpose. 

Dehydration  and  Calcination, — The  application  of  heat  to  inorganic 
crystalline  substances  is  sometimes  with  a  view  to  the  separation  of 
water,  and  sometimes  for  the  expulsion  of  carbonic  acid,  or  other 
volatile  constituent.     Water  is  present  in  chemical  compounds  either 
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as  water  of  hydration  or  of  crystallization.  In  the  former  case,  it 
may  be  regarded  as  a  weak  acid  combined  with  a  base  (KO,HO),  or 
as  a  base  combined  with  an  acid  (HO,SO,),  or  as  a  constituent  of  cer- 
tain salts  (2NaO,HO,cP03) ;  in  the  two  latter  cases  it  is  called  Imc 
water. 

Water  of  hydration  cannot^  in  most  instances,  be  removed  by  heel 
(KO,HO,  and  H0,S03),  or  if  expelled,  as  in  2NaO,HOc,PO,  the 
nature  of  the  compound  is  altered.    (See  ihdse  PyropJ^ysphas) 

Water  of  crystallization,  on  ihe  contrary,  can  generally  be  removed 
by  the  temperature  of  a  water  bath,  or  by  a  higher  heat ;  and  thu 
process  is  called  dehydration ;  in  pharmacy  it  is  chiefly  applied  to 
alum,  carbonate  of  soda,  and  sulphate  of  iron,  which  are  directed  for 
use  in  medicine  both  in  the  dried,  pulverulent,  and  crystalline  state. 

In  organic  substances  this  water  may  sometimes  be  replaced  by 
weak  acids,  the  weaker  bases  or  certain  salts,  and  is  then  called  con- 
stitutional water:  thus  cane  sugar,  Gj3HyOg+2HO,  combines  with 
oxide  of  lead  to  form  C^RJd^-yil^hO. 

The  carbonates  of  the  alKalies,  potassa,  soda,  and  lithia,  do  not  lose 
their  carbonic  acid  by  a  high  heat,  while  those  of  the  alkaline  earthly 
baryta,  lime,  and  magnesia,  and  of  the  heavier  metallic  oxides,  are 
decarbonated  by  calcination,  the  former,  especially,  requiring  a  very 
high  heat.  In  the  processes  of  metallurgy,  calcination  is  often  nsea, 
not  only  with  the  view  of  expelling  volatile  products,  but  also  for  the 
purpose  of  oxidizing  certain  elements  present  in  the  ores,  especially 
sulphurets.     The  process  is  then  termed  roasting. 

The  chief  use  of  calcination  in  pharmacy  is  in  the  preparation  of 
magnesia. 

Incineration  and  Ignition  are  the  same  as  calcination,  except  when 
applied  to  organic  substances  with  a  view  to  burning  up  the  car* 
bonaceous  principles,  converting  them  into  carbonic  acid,  which  re- 
mains combined  with  the  alkali  present.  The  free  admission  of  air 
is  essential  for  this  purpose,  and  may  be  facilitated  by  inclining  the 
crucible.  The  last  portions  of  carbon,  when  consumed  with  difficulty, 
may  be  oxidized  by  the  careful  addition  of  a  little  nitric  acid  to  the 
cold  residue,  and  heating  again  to  redness. 

Figs.  191,  192,  and  193  exhibit  different  kinds  of  crucibles  used  for 
calcination  and  ignition  in  small  operations. 


Fig.  191. 


Fig.  192. 


Fig.  193. 


Poroolaln,  pUttnam,  and  hemi&n  cmelblet. 


Torre/action  or  roasting  is  a  process  by  which  organic  substances  are 
changed  in  their  qualities,  by  the  modification  of  some  constituents 
without  altering  others.     The  most  familiar  instance  of  this  is  the 


OXIDATION — CARBONIC   ACID   PROCESSES.  825 

roa^tiDg  of  coflfee  by  which  some  empyreumatic  principles  are  gene- 
rated without  destroying  its  peculiar  principle,  caffeina ;  by  this  pro- 
cess it  is  adapted  to  the  purposes  of  a  beverage.  Bhubarb  subjected 
to  the  process  of  torrefaction,  care  being  taken  to  have  it  in  a  suitable 
coarse  powder,  and  to  prevent  its  being  carbonized,  loses  its  cathartic 
properties  without  impairing  its  astringency.  Burnt  sponge,  an  old 
remedy  of  great  repute  in  scrofulous  diseases,  hds  been  superseded 
since  the  introduction  of  iodine ;  in  preparing  it,  the  process  is  carried 
somewhat  further  than  in  the  foregoing,  and  leaves  little  else  than  the 
porous  charcoal  combined  with  the  inorganic  constituents  of  the 
sponge,  iodides,  chlorides,  &c.  It  furnishes  an  instance  of  carbonization 
or  charring.  ^ 

Redvciion  of  Oxides^  Jkc. — This  process,  so  largely  practised  in  the 
manufacture  of  iron  and  other  metals  from  their  ores,  and  in  other 
extensive  chemical  operations,  is  useful  to  the  pharmaceutist  in  the 
extraction  of  metallic  arsenic  from  arsenious  acid  (AsO^,  a  prelim- 
inary operation  to  the  preparation  of  iodide  of  arsenic.  In  this  in- 
stance carbon  is  the  reducing  agent  employed ;  bv  its  combustion  it 
combines  with  the  oxygen  from  the  arsenious  acid,  and  leaves  the 
metal  to  be  sublimed.  In  a  small  way,  this  process  may  be  conducted 
in  a  reduction  tube.    Another  and  still  more  useful  application  of  the 

Erocess  is  that  for  obtaining  pure  metallic  iron  from  its  oxide,  in  which 
ydrogen  is  the  reducing  agent,  and  the  resulting  preparation  is  one 
of  the  most  important  of  the  numerous  medicinal  preparations  of  iron. 
The  deoxidation  of  inorganic  salts  by  various  chemical  means  is  also 
termed  reduction,  sesquichloride  and  tersulphate  of  iron  are,  by  di- 
gesting their  solutions  with  metallic  iron,  reduced  to  protochloride  and 
protosulphate  of  iron.  The  reduction  of  the  oxides  of  the  so-called 
noble  metals,  silver,  gold,  and  platinum,  is  eftected  without  any  re- 
ducing agent,  simply  by  the  suitable^  application  of  heat. 

Oxidation. — This  change,  the  reverse  of  the  foregoing,  is  accom- 
plished, in  the  dry  way,  by  the  combustion  of  substances  having  a 
strong  affinity  for  oxygen ;  at  a  high  temperature  these  absorb  this 
element  from  the  air.  In  the  combustion  of  metallic  zinc,  it  is  con- 
verted into  oxide  of  zinc  (ZnO),  and  in  the  cupellation  or  fusion  of 
ores  of  lead  and  silver,  the  semivitrified  oxide  of  lead,  litharge,  is 
evolved.  This  method  is  not  adopted  in  any  of  the  familiar  opera- 
tions of  pharmacy,  but  oxidation  by  nitric  acid  is  resorted  to  in  several 
officinal  processes,  as  in  the  conversion  of  protosulphate  into  persul- 
phate of  iron,  and  in  the  preparation  of  red  oxide  of  mercury.  This 
method,  founded  upon  the  facility  with  which  nitric  acid  gives  up  a 
portion  of  its  oxygen  to  substances  having  an  affinity  for  it,  is  detailed 
under  its  several  appropriate  heads. 

Carbonic  Acid  Processes. — The  conversion  of  caustic  alkalies  into 
carbonates  is  done  by  heating  in  contact  with  carbonaceous  material, 
as  in  the  ignition  of  potash  to  form  pearlash,  and  in  the  incineration  of 
organic  matters  containing  alkali,  before  referred  to.  Dry  carbonates 
may  also  be  further  charged  with  carbonic  acid  by  simple  exposure 
to  an  atmosphere  charged  with  it,  as  in  the  conversion  of  pearlash 
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Fig.  194. 


into  salaeratus,  and  of  partially  dried  carbonate  of  soda  into  bicarbo> 
nate.  The  generation  of  the  carbonic  acid  gas  is  accomplished  by 
decomposing  either  of  the  cheap  and  abundant  carbonates  of  lime 

with  a  mineral  acid ;  muriatic  is  the 
cheapest^  and  in  large  operations  the 
best,  from  its  forming  a  soluble  resi- 
due. 

Fig.  194  shows  the  process  of  gen- 
erating this  gas,  in  the  bottle  a»  wm- 
ing  it  by  passing  it  through  water 
in  the  bottle  b,  by  means  of  the  pipe 
d,  which  passes  through  a  pipe  e,  of 
large  bore  to  the  bottom ;  and,  finally, 
through  /  conducting  it  into  a  solu- 
tion to  be  charged  with  it  This  is  tbe 
process  as  used  in  the  preparation  of  bicarbonate  of  potassa;  the  vessel 
c  being  filled  with  solution  of  carbonate  of  potassa;  as  the  bicarbonate 
is  formed  the  silica  present  in  the  carbonate,  combined  with  the  potassiy 
is  thrown  out  of  solution,  and  the  bicarbonate  being  in  crystals  is 
quite  pure,  and  combined  with  a  definite  proportion  oi  water. 

In  the  manufacture  of  carbonic  acid  water,  incorrectly  called  soda 
water,  a  forcing  pump  is  used  to  charge  the  refrigerated  water  with  an 
excess  of  the  gas ;  in  the  appropriate  place  an  apparatus  for  its  extem- 
poraneous preparation  is  figurea. 

In  the  preparation  of  chlorine  water,  the  oxidation  of  substances  bj 
the  use  of  nitric  acid  and  the  generation  of  hydrosulphurio  acid,  speciiu 
precautions  are  necessary  to  prevent  the  too  rapid  evolution  of  the 
noxious  gases,  and  their  difinsion  in  the  atmosphere.  A  chimney  floe 
furnishes  the  means  of  carrying  these  o£^  and  in  the  construction  of  a 
furnace  as  before  described,  ample  facilities  may  be  secured. 

The  mode  of  saturating  water  either  with  chlorine  or  hydrosulphurio 
acid  was  formerly,  by  the  use  of  a  series  of  Woolf 's  bottles,  fibred  in 
works  on  chemical  manipulation.  The  preparation  of  these  mvolves 
so  much  trouble  and  delay  as  to  operate  as  a  discouragement  to  the 
preparation  of  the  solutions.  An  extemporaneous  process  found  quite 
successful  is  to  pass  the  conducting  tube  from  the  wash  bottle,  or  the 
flask  in  which  they  are  prepared,  into  a  pretty  large  narrow-mouthed 
bottle  about  one-third  full  of  water,  having  another  at  hand  to  substi- 
tute  for  it  as  this  becomes  filled  with  gas ;  these  may  be  dexterously 
shifted  so  as  to  be  alternately  filled  and  shaken  a  few  times  with  the 
heavy  gas,  by  which  nieans  it  will  be  more  effectually  brought  into 
contact  with  and  dissolved  by  the  water  than  it  can  l>e  by  bubbling 
through  a  still  solution  for  a  long  time. 

Decohration,  viewed  as  a  process  of  pharmacy,  is  mainly  accom- 
plished by  digesting  the  substance  in  solution  with  charcoal,  in  a 
granular  condition.  The  utility  of  this  deeolorizer  is  in  proportion 
to  its  porosity,  and  hence  animal  charcoal,  which  contains  bone  pho^ 
phate  of  lime  insinuated  amon^  its  pores  in  the  process  of  its  formi- 
tion,  furnishes  a  very  superior  deeolorizer.    Modem  researches  hk1f% 
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Fig.  195. 


however,  discovered  that  the  same  property  which  fits  the  charcoal  for 
this  use,  causes  it  to  absorb  other  constituents  of  solutions,  so  that 
unless  the  precaution  is  taken  to  percolate  the  charcoal  thoroughly 
with  fresh  portions  of  tiie  solvent,  a  portion  of  the  most  desirable 
oonstituents  may  be  lost.  In  forming  solutions  of  resins,  as  that  of 
jalap,  Professor  Procter  recommends  that  their  powders  should  be 
mixed  with  an  equal  bulk  of  charcoal,  introduc^  into  a  percolator 
on  top  of  a  layer  of  charcoal,  and  then  treated  with  alcohol  until  the 
resin  is  dissolved  out. 

In  the  preparation  of  the  vegetable  alkalies,  animal  charcoal  is 
almost  invariably  employed  to  decolorize  the  product  previous  to  its 
final  crystallization,  and  experiments  have  recently  been  made  to  test 
the  relative  value  of  decolorized  morphia  and  that  which  has  not  been 
subjected  to  this  process ;  the  results,  as  far  as  they  go,  seem  to  prove 
that  no  material  aifference  in  therapeutic  power  can  be  detected. 

Washing  of  Chemical  Substances. — In  order  to  remove  adhering  im- 
purities, freshly  precipitated  powders  or  recent  crystals  are  frequently 
subjected  to  t£ie  process  of  washing.  This  is  sometimes  accomplished 
on  a  plain  filter.  Fig.  195,  by  the  aid  of  a  spritz,  which,  besides  aiding 
the  removal  of  the  solid  material  on  to 
the  filter,  is  well  adapted  to  directing  a 
strong  thin  current  of  water  or  other 
liquid  upon  the  contents  of  the  filter.  The 
concave  surface  naturally  assumed  by  the 
contents  of  a  filter  is  the  most  favorable 
to  an  equal  diffusion  of  the  liquid  through 
its  mass.  The  spritz  may  be  constructed 
by  inserting  a  single  tube  with  a  capillary 
orifice  through  a  cork  into  a  bottle.  The 
bottle  being  partly  filled  with  water,  the 
contained  air  is  compressed  by  blowing 
into  it,  so  that  when  the  bottle  is  quickly 
inverted  it  forces  out  the  water  through 
the  orifice  in  a  jet.  The  kind  shown,  in 
use,  in  the  drawing  is  more  complete  in 
its  operation ;  it  has  two  tubes,  one  dipping 
below  the  surface  of  the  liquid,  bent  to 
an  acute  angle  and  drawn  out  to  a  small 
orifice ;  the  other,  designed  for  blowing 

into  the  upper  part  of  the  bottle,  so  as  by  compressing  the  air  to  in- 
duce a  stream  from  the  orifice.  If  the  bottle  is  substituted  by  a  flask, 
the  liquid  may  be  heated  over  a  lamp  or  sand  bath,  and  the  washing 
accomplished  by  boiling  water  or  alcohol. 

Fig.  196  shows  an  ingenious  apparatus  invented  by  my  friend  C. 
Wager  Hull,  of  New  York,  for  washing  photographic  prints,  but  also 
applicable  to  any  washing  process  requiring  a  repeated  and  entire 
cnange  of  water.  Being  entirely  self-acting,  it  requires  no  care  or  at- 
tention. It  consists  of  Ay  a  water-tight  box  of  any  shape ;  B,  a  feed-pipe 
with  a  faucet ;  C,  a  lead  pipe  around  the  inside  perforated  with  small 


8S8  CHEMICAL   PBOCEaSES. 

brad-awl  holes,  through  which  the  water  is  evenly  sprinkled  upon  tba 
articles  to  be  washed.    A  tray  of  wire  or  a  network  of  twine,  or  loj 
suitable  perforated  diaphragm  may 
Fig.  19S.  be  placed  above  and  near  the  bottom 

of  the  box  to  receive  the  artioka. 
A  syphon  enters  the  box  through! 
bole  In  the  bottom,  having  a  mad 
flange  of  lead  which  is  nailed  to 
the  bottom,  and  then  passes  down  suf- 
ficiently to  make  a  suitable  corre 
to  the  point  F,  which  should  be  one 
or  two  inches  below  the  top  of  ths 
box ;  here  it  curves  again  to  G,  ot 
any  point  below  the  line  of  the  bottom 
of  the  box.  The  longer  the  leg  J)  of 
the  syphon,  the  faster  will  the  liquid 
Hnu-a  utoDiiia  vuiiiiif  boi.  flow ;  it  IS  generally  connected  with  ft 

waste  pipe  carrying  off  the  washings 
into  the  sewer,  and  the  feed  pipe  may  be  connect^  with  the  street 
mains  or  with  any  suitable  reservoir  above  the  box.  The  successful 
action  of  the  apparatns  depends  upon  the  relative  size  of  the  feed  pipe 
and  syphon;  the  former  should  be  smaller  than  the  latter;  then  at 
soon  as  the  box  is  filled  by  the  action  of  the  sprinklers  up  to  the  top 
of  the  syphon  at  F,  the  discharge  will  begin  and  go  on  rapidly  till 
the  entire  liquid  contents  have  run  out ;  then  the  syphon  will  ceasie 
to  act  till  the  box  fills  up  again,  when  it  will  be  discharged  in  the  same 
way.  The  superiority  of  tiiis  over  ordinary  tubs  for  the  purpose  con- 
sists in  its  completely  emptying  itself  at  intervals,  so  that  every  fresh 
charge  of  the  liquid  is  pure  and  free  from  contamination  with  previous 
charges,  a  point  of  great  importance  in  washing  photographic  prints 
The  subjects  of  filtration  and  fkcanlalion  have  been  so  fully  presented 
under  the  head  of  Solutions,  in  the  first  part  of  this  work,  tbat  they 
need  claim  no  further  notice  in  this  connection. 

Precipitation. — The  terra  precipitation  refers  to  the  separation  of  a 
solid  sub.'itance,  whether  in  crystal,  in  powder,  or  in  a  moist  tenaciotu 
mass,  called  a  magma;  whether  it  falls  to  the  bottom,  fioats  in  flocoula^ 
collects  near  the  surface,  or  remains  diffused  throughout  the  liquid. 

This  separation  is  brought  about  by  a  chemical  or  other  change 
afflicting  solubility,  and  the  substance  added  to  produce  it  is  called 
the  precipitant ;  the  solid  substance  produced,  the  precipitate.  Pre- 
cipitation is  frequently  produced  by  the  play  of  affinities,  affbrdinv 
RD  insoluble  substance  from  elements  which,  as  previously  combiDea, 
constituted  soluble  compounds,  as  where  solutions  of  chloride  of 
sodium  and  of  nitrate  of  silver  are  ad<led  to  each  other,  chloride  of 
silver  and  nitrate  of  Roda  are  produced,  the  former  an  insoluble  salt 
and  hence  precipitated. 

Wlienover  two  or  more  chemical  substances  in  solution  are  mixed, 
if  the  elements  of  an  insoluble  compound  are  present,  that  insoluble 
compound  will  be  precipitated. 

Another  cause  of  precipitation  is  any  change  in  a  liquid  by  whicli 
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it  ceases  to  be  a  solvent  for  the  particular  substance  in  solution.  Sub- 
stances soluble  in  alcohol,  such  as  iodine,  camphor,  and  the  resins,  on 
the  addition  of  water,  are  precipitated,  because  the  alcohol  forms  with 
water  a  liquid  in  which  they  are  insoluble. 

With  a  view  to  collecting  precipitates  deep  vessels  should  be  em- 
ployed, preferably  larger  at  the  bottom,  as  in  the  drawing; 
they  favor  the  ready  decantation  of  the  liquid.  Wg.  197. 

Ttie  strength  of  the  solutions  mixed  determines  the 
density  of  the  precipitate,  and  hence  in  cases  where  this 
quality  is  desirable  in  the  product,  and  where  it  is  an  object 
to  collect  the  precipitate  in  small  bulk  with  reference  to  its 
convenient  washing,  the  solutions  are  made  correspond- 
ingly strong.  Hot  solutions  should  be  used  in  preference  * 
to  cold,  with  a  view  to  the  same  object,  and  also  in  the 
case  of  iodide  of  lead  and  biniodide  of  mercury,  which 
are  soluble  in  the  hot  liquid,  to  produce  handsome  and  ^"^^^^t 
well-defined  crystals  on  cooling. 

Crystallization. — The  most  characteristic  physical  phenomena  of 
chemical  substances  are  those  mathematical  forms  which  they  spon- 
taneously assume  in  passing  from  the  liquid  or  gaseous  to  a  solid  con- 
dition, and  the  crystalline  form  is  the  purest  attainable  of  chemical 
substances. 

Crystals  are  formed  from  some  volatile  substances  by  the  process  of 
sublimation,  already  referred  to ;  by  fusion,  in  a  few  instances,  such  as 
sulphur,  some  of  the  metals,  and  a  few  anhydrous  salts,  but  more 
generally  on  the  cooling  or  gradual  evaporation  of  a  solvent,  or  by 
Mie  production  of  a  less  soluble  crystalline  substance  by  some  chemi- 
cal change  in  a  solution.  The  vessels  best  adapted  to  crystallization 
are  rather  shallow  evaporating  dishes,  or.  for  large  operations,  wooden 
or  earthenware  crystallizers.  A  hot  saturated  solution  being  filtered 
into  the  vessel  for  crystallization,  is  to  be  set  away  in  a  suitable  place, 
and  should  not  then  be  disturbed  till  the  liquid  has  become  cool  or 
has  been  nearly  all  evaporated.  The  last  portion  of  the  liquid  poured 
off  from  the  crystals  is  called  the  mother  liquor,  and  contains  the 
residuary  portions  in  concentrated  solution,  besides  any  less  crystalliz- 
able  impurities.  In  manipulating  with  costly  materials  the  mother 
liquor  is  retained  for  admixture  with  other  lots,  or  subjected  to  further 
evaporation  to  obtain  another  crop  of  crystals.  The'size  and  trans- 
parency of  crystals  are  most  influenced  by  the  slowness  and  uni- 
formity of  their  deposition,  the  clearness  and  purity  of  the  filtered 
solutions,  and  their  proper  strength.  When  a  solution  is  evaporated  to 
a  very  concentrated  condition,  shown  by  the  formation  of  a  pellicle 
or  crust  upon  its  surface,  it  generally  throws  down  a  confused  crys- 
talline mass,  but  when  set  aside  before  it  has  quite  reached  its  point 
of  saturation,  the  gradual  evaporation  insures  a  slow  formation  of 
large  and  more  perfect  crystals.  The  circumstances  which  promote 
perfect  crystallization  are  thus  the  reverse  of  those  by  which  the  finest 
and  most  dense  powders  are  obtained,  and,  as  a  general  rule,  those 
substances  most  dcv^irable  to  obtain  in  the  form  of  powder  are  not 
those  which  form  elegant  crystals. 
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Some  chemical  substances,  much  used  in  solution,  are  preferably 
made  in  small  imperfectly  formed  crystals ;  sulphate  of  zino  and  Btil- 
phate  of  magnesia  are  mmiliar  instances  of  this.  Some,  which  are 
crystallizable  with  great  difficulty,  are  collected  from  their  clear  solu- 
tions by  granulation,  a  process  accomplished  by  constantly  stirring  the 
evaporating  solution  from  the  time  it  logins  to  thicken  till  the  water 
is  entirely  driven  off.  Carbonate  and  citrate  of  potassa  are  familiiir 
instances  of  this ;  in  the  case  of  the  latter  salt  the  heat  must  be  car^ 
fully  managed  or  the  product  may  be  burned.    {See  Powders.) 


CHAPTER  II. 

ON  THE  NON-METALLIC  ELEMENTS  AND  THEIR  MEDICINAL  PREPARATIONS. 

The  distinction  usually  recognized  by  chemists  between  the  non- 
metallic  elements  and  metals,  though  arbitrary,  is  yet  well  understood 
and  convenient,  and  will  furnish  the  basis  for  the  division  adopted  in 
the  present  work.  Of  the  thirteen  non-metallic  elements,  nearly  all 
enter  into  medicinal  preparations,  but  only  the  six  following  wiu  re- 
quire notice  in  the  present  chapter — in  the  following  order : — 

Oxygen.  Iodine.  Phosphorus. 

Chlorine.  Bromine.  Sulphur. 

Compounds  containing  carbon  constitute  the  larger  number  of 
organic  chemicals  treated,  of  in  Part  lY.,  while  carbonic  acid  and  its , 
aqueous  solution  are  more  appropriately  considered  in  the  chapter 
on  the  mineral  acids.  The  same  applies  to  horon^  which  forms  an  oxj- 
acid,  and  hydrogen^  which  is  chiefly  useful  in  the  inorganic  kingdom 
in  a  well-known  acid  combination  with  chlorine;  while  nitrogen  enters 
into  one  of  the  most  important  of  the  series  of  acidsy  and  into  the 
equally  important  alkali,  ammonia. 

Oxygen,  0(+0)=8. 

In  a  state  of  combination  oxygen  is  the  most  extensively  diffused 
body  in  nature,  forming  one-fifth  part  of  the  atmosphere,  entering  as 
a  constituent  into  water,  into  nearly  all  the  mineral  substances  com- 
posing the  crust  of  the  earth,  and  into  most  organic  products. 

With  other  non- metallic  elements  oxygen  unites  to  form  adds,  aa 
carbonic,  CO,  sulphurous,  SO,  and  phosphoric  acid,  POp  while  with 
the  metals  its  tendency  is  to  unite  in  less  proportion  to  form  alkaKe$ 
or  basesy  as  potassa,  KO,  lime,  CaO,  the  oxides  of  iron,  FeO  and  F^O, 
&c.  Some  of  its  compounds  are  neutral  substances,  such  as  water,  H0» 
carbonic  oxide,  CO,  and  nitrous  oxide,  NO.  The  combination  of 
oxygen  with  other  bodies  is  attended  with  the  evolution  of  heat^ 
and  sometimes  light,  which  occasions  the  process  of  oxidation  to  be 
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much  resorted  to  for  the  productions  of  heat  and  light  without  refer- 
ence to  the  compounds  produced.  Where  a  body  combines  rapidly 
with  oxygen  it  is  said  to  be  burned,  and  the  process  of  rapid  oxida- 
tion is  called  combustion. 

Although  oxygen  is  not  used  in  medicine,  except  for  inhalation  as 
tax  antidote  to  carbonic  oxide  or  carbonic  acid  gas,  it  is  an  element 
of  great  interest  not  only  to  the  physician  and  pharmaceutist  but  to 
persons  in  every  department  of  life. 

Oxygen  is  prepared  by  heating  binoxide  of  manganese  in  an  iron 
retort^  or,  more  readily,  on  a  small  scale,  by  heating  chlorate  of  potassa 
in  a  retort  of  hard  glass  or  a  Florence  flask.  This  salt  contains  potassa 
combined  with  chloric  acid,  K0,C10j,  and  yields  the  whole  of  its  oxy- 
gen (39.2  per  cent.)  by  heating,  chloride  of  potassium  remayiing  as  a 
residue,  thus,  K0,C103=»KC1  and  60.  The  tubule  of  the  retort^  or, 
if  a  flask  is  employed,  a  bent  tube  of  glass  secured  to  it  by  a  cork  is 
carried  into  a  bell  glass  or  other  receiver  filled  with  water  and  invert- 
ed in  a  vessel  of  water;  the  gas  gradually  displaces  the  water  occupy- 
ing the  vessel,  which  may  be  removed  and  replaced  by  another  until 
the  whole  is  collected;  half  an  ounce  of  chlorate  yields  270  cubic 
inches,  or  nearly  a  gallon  of  oxygen.  The  chief  inconvenience  in  this 
process  arises  from  the  liability  to  softening  of  the  glass  of  the  retort 
or  to  its  fracture  by  the  intense  heat  required;  this  may  be  partially 
obviated  by  mixing  two  parts  of  the  powdered  chlorate  with  one  of 
the  binoxioe  of  manganese,  previously  well  dried,  and  by  subjecting 
this  to  a  somewhat  less  intense  heat  the  gas  will  be  obtained. 

It  is  a  remarkable  fact  in  connection  with  this  phenomenon  that  no  oxjgen 
is  given  off  from  the  peroxide  itself,  which  Schdnbein  explains  by  assuming 
that  the  chlorate  is  a  compound  of  chloride  of  potassium  and  of  oxygen  in 
the  condition  of  ozone,  and  that  this  compound  of  ozone,  as  is  the  case  with 
firee  ozone,  is  changed  by  the  peroxide  to  oxygen,  and  is  thus  readily  sepa- 
rated from  the  chlorine.  The  oxygen  thus  obtained  is  never  perfectly  free 
from  chlorine.  Peroxide  of  iron  has  a  still  more  remarkable  effect  in  the 
liberation  of  the  oxygen  from  chlorate  of  potassa.  According  to  Pelouze  and 
Fremy  a  thousandth  part  of  the  peroxide  mixed  with  the  fused  chlorate  was 
Iband  to  liberate  the  gas  abundantly ;  with  one  two-hundredth  part  it  was 
evolved  with  great  rapidity  and  incandescence ;  and  with  one-thirtieth  the 
evolution  of  the  gas  at  the  point  of  fusion  almost  amounted  to  explosion. 

To  collect  this  gas  for  inhalation  it  should  be  passed  into  a  tubulated 
bell  jar,  over  the  tubule  of  which  a  collapsed  and  softened  bladder, 
or,  preferably,  a  bag  of  gum- elastic,  has  been  secured.  By  submerging 
the  jar  the  gas  ascends  into  the  bag,  and  it  may  then  be  secured  ana 
administered  by  a  breathing  tube. 

In  cases  where,  from  the  stoppage  of  flues  or  deficient  ventilation 
in  chambers,  individuals  are  subjected  to  the  inhalation  of  noxious 

Sroducts  of  combustion,  carbonic  acid  and  carbonic  oxide  gases  pro- 
Qcing  more  or  less  complete  narcotism,  sometimes  resulting  in  death, 
oxygen  gas  administered  by  the  lungs  before  respiration  has  ceased, 
or  by  means  of  artificial  or  induced  respiration,  is  found  to  be  a  most 
yalnable  antidote. 
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Ozone.     Active  Oxygen. 

This  allotropic  condition  of  oxygen,  discovered  by  Schonbein,  seems  likel; 
to  produce  remarkable  changes  in  the  generally  received  opinions  in  rej 
to  numerous  phenomena,  both  natural  and  artificial ;  and  its  novelty  au( 
importance  seem  to  call  for  a  notice  in  this  place.  It  was  first  recognizees^ 
by  a  peculiar  odor  accompanying  discharges  of  electricity,  especially  whei^c^ 
silently  emitted,  and  has  since  been  obtained  by  a  variety  of  processei^p— 
among  which  the  following  are  the  most  important :  Into  a  large  salt-mootfa^ 
bottle  of  air  place  a  stick  of  phosphorus,  recently  scraped ;  cover  it  partiallj^ 
with  water,  introduce  the  stopper  and  set  it  away  in  a  room  at  a  tempera- 
ture of  from  60°  to  70°.  In  the  process  of  oxidizing  the  exposed  phospho* 
rus  a  portion  of  the  oxygen  passes  into  the  condition  of  ozone,  and  is  dif- 
fused in  the  air,  though  never  in  large  proportion ;  if  long  kept,  this  is  lost 
by  combining  with  and  oxidizing  the  phosi)horus ;  by  washing  and  decauta- 
tion,  the  ozonized  air  may  be  deprived  of  the  vapor  of  phosphorus,  and 
preserved.  Ozone  is  also  a  product  of  the  slow  combustion  of  ether ;  if  a 
small  quantity  of  ether  is  placed  in  a  bottle  and  a  rod  of  iron  or  glass 
heated  to  just  500°  is  introduced,  the  atmosphere  of  the  jar  will  acquire 
the  properties  of  ozone,  while  the  ether  possesses  the  characteristics  of  per- 
oxide of  hydrogen  or  antozone.  As  a  more  permanent  source  of  ozone, 
Boettger  has  recommended  the  opaque  olive-green  mixture  of  two  parts  of 
^  permanganate  of  potassa  with  three  parts  of  strong  sulphuric  acid ;  sub- 
jected to  the  atmospheric  oxygen  it  continues  for  a  long  time  to  give  out 
ozone.  As  obtained  by  these  processes  it  is  always  largely  diluted  with  air; 
certain  liquids,  however,  have  a  strong  affinity  for  it ;  of  these,  oil  of  tur- 
}>entine,  oil  of  cinnamon,  oil  of  lemon,  and  flaxseed  oil,  either  possess  the 
power  of  inducing  its  formation,  or,  by  their  solvent  power,  become  reser- 
voirs of  it.  How  far  its  presence  may  account  for  those  changes  of  pro- 
perties of  oil  of  lemon,  camphene,  and  other  carbo-hydrogens,  which  are  so 
well  known  but  so  ill  explained,  is  worthy  of  investigation.  Oils  of  cinna- 
mon and  of  turpentine  when  charged  with  it  exhibit  bleaching  properties. 

Ozone  is  readily  absorbed  by  solution  of  an  alkaline  iodide,  converting  it 
into  iodate ;  it  oxidizes  moistened  silver  leaf  and  thin  strips  of  arsenic,  and 
antimony  in  the  cold.  From  the  metallic  iodides  it  liberates  iodine ;  oxidiies 
protosalts  of  lead  and  manganese  to  peroxides ;  converts  sulphideB  into 
sulphates  and  ferrocyauides  into  ferrid cyanides.  Taken  into  the  lungs  it  pro- 
duces catarrh  and  contraction  of  the  chest ;  it  destroys  organic  coloring 
matter  with  the  greatest  energy ;  bleaches  blue  litmus  without  first  redden- 
ing it ;  discharges  the  color  of  sulphate  of  indigo  by  contact  alone  ;  tnma 
paper,  impregnated  with  aniline  or  pyrogallic  acid,  to  brown  ;  renders  cork 
and  caoutchouc  brittle  and  destroys  them  ;  decomposes  tannic  acid,  oxalie 
acid  being  a  product. 

These  changes  are  all  due  to  oxidation,  and  oxides  are  the  result.  The 
following  are  the  usual  tests  for  ozone :  Schonhein^s  test  is  made  by  dissolving 
one  part  of  pure  iodide  of  potassium  (free  from  iodate)  in  two  hundred  parts 
of  pure  water,  then  adding  ten  parts  of  starch,  in  fine  powder,  and  gently 
heating  till  the  starch  is  dissolved.  White  paper  is  soaked  in  this  liquid, 
tUen  dried  and  cut  into  strips  which  are  to.be  preserved  in  stoppered  bottles. 
This  paper,  exposed  to  the  air  in  a  spot  sheltered  as  much  as  possible  from 
rain,  light,  and  foul  effluvia  for  a  period  of  from  6  to  24  hours,  will  show 
the  presence  of  ozone  in  the  atmosphere  by  changing  to  brown,  and  when 
wetted,  from  a  pink  to  blue  color,  according  to  the  proportion  of  ozone  in 
the  air.  Paper  soaked  in  an  alcoholic  solution  of  guaiacum  and  dried  in 
the  dark  acquires  a  bright  blue  color  by  contact  with  ozone. 
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The  presence  of  this  active  form  of  oxygen  in  the  atmosphere  is  deemed 
of  importance  in  the  study  of  those  mysterious  influences  connected  with  the 
cause  of  malarious  and  contagious  diseases,  but  the  subject  has  not  yet  been 
sufficiently  studied.  The  most  remarkable  properties  of  ozone  appear  to 
grow  out  of  its  peculiar  relations  to  oxygen,  from  which  it  is  produced  by 
electricity,  while  by  a  heat  of  450*^  to  600*^  it  is  always  convertible  into 
oxygen.  Certain  well-known  disinfectants  and  bleaching  agents  are  now 
found  to  owe  their  properties  to  this  constituent ;  this  is  especially  the  case 
with  the  alkaline  permanganates,  and  the  solution  of  permanganate  of  po- 
tassa  has  been  introduced  under  the  name  of  ozonized  water  as  a  deodorizer 
in  medical  practice.  Magnetic  oxide  of  iron  is  also  said  to  contain  oxygen 
in  the  state  of  ozone,  and  a  filter  is  in  use  in  England  in  which  this  mineral 
is  the  active  material  for  the  purification  of  water  by  oxidizing  and  destroy- 
ing all  organic  matters  contained  in  it.  The  principal  oxides  in  which  the 
oxygen  appears  to  exist  as  ozone,  called  by  Schdnbein  ozonideSf  are  as  fol- 
lows :  Mn,Oy,  MnOg,  MnO„  PbO^,  AgO^  CrO„  BiO^,  Ni^O,,  among  which 
peroxide  of  lead  (PbO  J  appears  to  have  the  most  energetic  action,  display- 
ing some  of  the  characteristic  reactions  of  ozone  without  the  addition  of  any 
acid  to  decompose  it.  The  limits  of  this  work  will  not  permit  an  extended 
account  of  this  substance,  and  the  reader  is  referred  for  further  details  to 
Braude  &  Taylor's  Chemistry,  republished  in  Philadelphia,  1863. 

Gihrinium.     CI  ^S5,5.    {Ghhrine) 

Chlorine  is  a  dense,  suffocating,  corrosive  gus  of  a  pale  yellow  color, 
which  under  the  pressure  of  about  four  atmospheres  condenses  into  a 
bright  yellow  liquid,  sp.  gr.  1.88.  It  is  one  of  the  most  active  of 
chemicitl  agents,  entering  into  combination  with  nearly  all  the  other 
elements,  especially  with  the  metals,  but  not  existing  in  nature  un- 
combined.  The  chlorides  are  remarkable  for  solubility,  and  coni^e- 
quently  find  a  place  among  the  constituents  Qf  sea  water,  common 
salt,  Na,Cl,  being  obtained  in  considerable  proportion  from  that  great 
reservoir. 

The  chief  use  of  uncombined  chlorine  is  as  a  disinfectant  and  a 
bleaching  agent,  both  of  which  properties  it  appears  to  owe  to  its 
affinity  for  hydrogen.  In  contact  with  most  organic  substances  it 
decomposes  them,  eliminates  a  portion  of  their  hydrogen,  as  hydro- 
chloric acid,  and  enters  also  into  compounds  by  substitution  for  the 
hydrogen  in  their  composition. 

To  the  physician  and  pharmaceutist  chlorine  is  most  interesting  in 
the  form  best  adapted  to  liberate  it  into  the  atmosphere  for  its  uses  as 
a  disinfectant.  The  reader  is  referred  to  the  chapter  on  the  alkalies 
and  alkaline  earths  for  its  loose  combinations  with  lime  and  soda ;  in 
this  place  it  will  suffice  to  notice  the  chlorine  mixture  furnished  to 
the  tJ.  S.  Government  hospitals,  and  the  Aqua  Chlorinii  of  the  Phar- 
macopoeia. 

Chlorine  Disinfecting  Preparation. 

This  consists  of  packages  of  a  dry  powder  and  a  bottle  of  diluted 
sulphuric  acid,  put  up  together  at  the  laboratories  for  extemporaneous 
admixture,  as  follows : — 
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The  Common  Salt  Mixture. 

Take  of  Ciommon  salt^  well  dried  .        .        .    1800  parts. 

Binoxide  of  manganese,  containing  72  per 

cent 1875  parts. 

Grind  them  together  into  a  fine  powder,  and  pat  the  powder  up  in 
packages  containing  about  195  grains  each,  and  put  ISO  of  these  pack* 
ages  in  a  pasteboara  box  to  accompany  the  sulpnuric  acid  mixture. 

Each  01  these  packages  requires  half  a  fluidounce  of  the  sulphurie 
acid  mixture,  and  yields  about  67  cubic  inches  of  chlorine.  This 
quantity,  when  thus  liberated  gradually  in  a  space  containing  about 
20,000  times  its  volume  of  air,  is  borne  without  incouvenience  by 
persons  generally,  and  is  not  injurious  even  in  pulmonary  diaeasea 
As  very  much  depends  upon  the  ventilation  of  apartments  wherein  it 
is  to  be  used,  no  absolute  rules  of  application  can  be  laid  down  except 
that  it  should  never  be  used  in  such  quantities  as  to  produce  disoom* 
fort  or  bronchial  irritation  to  patients. 

The  Sulphuric  Acid  Mixture. 

Take  of  Sulphuric  acid  sp.  gr.  1.845  ....     45  parts. 
Water 21  parts. 

Mix  them  carefully,  and  when  cold  put  the  mixture  into  strong 
bottles,  with  accurately  ground  stoppers,  each  bottle  to  contain  sixty* 
five  fluidounces. 

Half  a  fluidounce  of  this  to  be  used  for  each  package  of  the  com- 
mon salt  mixture. 

Directions  for  Use. — One  of  the  above  packages  or  papers  of  the 
common  salt  mixture,  placed  in  a  saucer  or  plate  and  thoroughly 
mixed  with  half  a  fluidounce  of  the  sulphuric  acid  mixture,  is  to  m 
placed  under  every  alternate  bed  at  night  and  allowed  to  remain  there 
three  days.  Upon  the  second  night,  the  beds  which  were  omitted  the 
first  night  should  be  supplied  in  the  same  way  and  for  the  same  length 
of  time,  and  the  whole  process  repeated  at  the  end  of  three  days,  or 
sooner,  according  to  circumstances.  Should  the  wards  be  badly  ven- 
tilated, or  contain  many  sloughing  wounds,  or  be  subject  to  epidemio 
disease  or  low  forms  of  fever,  the  process  should  be  continuous ;  that 
is,  the  mixtures  should  be  renewed  every  third  day.  Otherwise  onoe 
or  twice  a  month  may  be  suiBcient ;  and,  when  thorough  cleanliness 
and  ventilation  are  attained,  the  process  is  unnecessary  for  occupied 
wards.  In  disinfecting  unoccupied  wards,  water  closets,  latrines^  etc., 
by  chlorine,  they  should  be  cleansed,  closed  up  as  perfectly  as  prac- 
ticable, and  two  packages  used  for  each  600  cubic  feet  of  space. 

The  rationale  of  the  liberation  of  chlorine  from  the  mixed  powder 
of  chloride  of  sodium  and  binoxide  of  manganese,  on  the  addition  of 
sulphuric  acid,  may  be  thus  expressed.  The  sodium  of  the  chloride 
of  sodium  takes  one  equivalent  of  oxygen  from  the  binoxide  of  man- 
ganese, reducing  the  binoxide  to  protoxide  and  forming  soda,  which 
combines  with  one  equivalent  of  the  sulphuric  acid  to  form  sulphate 
of  soda,  while  the  other  equivalent  comoines  with  the  protoxide  of 
manganese,  the  chloride  being  tlius  set  free;  thus,  NaCl  and  250,  and 
MnO,  =  NaO,S03  and  MnO,S03  and  CI. 
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Ajua  Ohbrinii.  {Chl<mne  Water.)  TJ.S.Y. 

Take  of  Black  oxide  of  manganese,  in  fine  powder,  half  a  troyounce. 

Muriatic  acid  three  troyounces. 

Water  four  fluidounces. 

Distilled  water  twenty  fluidounces. 
Introduce  the  oxide  into  a  nask,  add  the  acid  previously  diluted 
vrith  two  fluidounces  of  the  water,  and  apply  a  gentle  heat.  Conduct  the 
generated  chlorine,  by  suitable  tubes,  tnrough  the  remainder  of  the 
water  contained  in  a  small  intermediate  vessel,  to  the  bottom  of  a  four- 
pint  bottle  containing  the  distilled  water,  and  loosely  stopped  with 
cotton.  When  the  air  has  been  entirely  displaced  by  the  gas,  discon- 
nect the  bottle  from  the  apparatus,  ana  having  inserted  the  stopper, 
agitate  the  contents,  loosen  tne  stopper  from  time  to  time,  until  the  gas 
ceases  to  be  absorbed.  Lastly,  {X)ur  the  chlorine  water  into  a  bo^e, 
of  just  sufficient  capacity  to  hold  it^  stop  it  securely,  and  keep  it  in  a 
oool  place,  protected  from  the  light. 

This  process,  which  is  nearly  that  of  the  Dublin  Pharmacopoeia,  re- 
quires the  adjustment  of  flask  and  tubes  on  the  principle  directed  and 
figured  on  page  826.  The  great  solubility  of  chlorine  in  water  forbids 
the  use  of  more  than  a  limited  quantity  in  the  intermediate  (wash) 
bottle ;  this  is  designed  to  absorb  any  portion  of  the  undecomposed 
muriatic  acid  which  may  pass  from  the  flask.  The  size  of  the  receiv- 
ing bottle  is  important  as  determining  the  quantity  of  chlorine  in  the 
resulting  preparation.  This  mode  of  receiving  and  dissolving  the  gas 
is  considered  a  great  improvement  on  the  complicated  WoIflF's  bottles 
formerly  in  use ;  about  three  pints  of  chlorine  are  by  this  arrangement 
conveniently  collected  and  dissolved  in  the  twenty  fluidounces  of 
water  prescribed.  With  a  view  to  warming  the  flask  and  not  the  re- 
ceiving bottle,  the  connecting  glass  tube  should  be  ten  or  twelve  inches 
long,  and  should  have  one  or  more  joints  of  gum-elastic  tube. 

Chlorine  water  is  used  chiefly  as  an  antiseptic  and  stimulant  to  the 
liver;  it  is  applied  externally  and  internally.  The  dose  is  from  one  to 
two  fluidrachms,  largely  diluted.  This  preparation  furnishes  a  good 
means  of  liberating  the  gas  for  inhalation,  or  for  diffusion  as  a  disin- 
fectant; it  is  a  greenish-yellow  liquid,  possessing  the  suffocating  odor 
of  chlorine.  When  a  fluidounce  of  it  is  mixed  with  a  solution,  of  ten 
grains  of  pure  sulphate  of  protoxide  of  iron  in  two  fluidrachms  of 
water,  the  mixture  does  not  produce  a  blue  precipitate  with  ferrid- 
cyanide  of  potassium  (red  prussiate  of  potassa). 

Iodine  and  its  Preparations} 


lodiniam,  I.     Solid  crTStalline  scales,  sp.  gr.  4.95. 
FotMsii  iodidam,  KI.     In  cabioal  orjstals.     Dosb,  gr.  ij  to  gr.  t. 
Sodii  iodidum,  Nal.     Cabical  crystals.     DosR,  gr.  ij  to  v, 
Ammonii  iodidum^  NH^I.     Very  deliquescent.     Dobk,  gr.  t  to  z. 
Tlnotora  iodinii.     5^"  ^  ^SJ  *loohol,  eztemallj  nsed. 

^        iodinii  oomposita,  I,  gr.  xt,  KI,  5bs  to  f^J.     n\,ZT  to  zzz 
Liqaor  iodinii  compoeitas  I,  gr.  xxijss,  KI,  gr.  xIy  to  f^.    nv,z  to 

'  Most  of  the  iodine  salts  are  described  under  the  seTeral  heads  of  their  metallic  bases. 
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lodinium.   /a- 126.   (Iodine.) 

This  non-metallic  element  is  procured  for  use  in  medicine  from  the 
fused  and  vitrified  ashes  of  sea- weed  called  kelp,  which  is  prepared  in 
the  Western  Islands,  North  of  Scotland,  and  Ireland,  and  on  the  coast 
of  France,  at  Cherbourg  and  at  LeConquet,  near  Brest  According  to 
the  report  on  the  medical  and  pharmaceutical  products  at  the  Great 
Exhibition  of  1862,  Tissier  and  son,  of  the  latter  place,  produced  of 
iodine  and  iodide  of  potassium,  each,  from  8000  to  10,000  Ibs^  bro- 
mine 1500  to  1800  Ibs^  and  bromide  of  potassium  1100  to  1800  lln. 
annually.    The  process  of  preparation  is  briefly  as  follows : — 

The  kelp  being  broken  and  lixiviated,  yields  about  half  its  weiglit 
of  soluble  soda,  potassa,  and  magnesia  salts.  The  common  salt,  and 
carbonate  and  sulphate  of  soda,  and  chloride  of  potassium,  are  crystal- 
lized out  on  evaporation.  The  mother  liquor  contains  iodides  of  sodi- 
um, potassium,  and  magnesium,  to  which  sulphuric  acid  is  added, 
liberating  carbonic  acid,  sulphuretted  hydrogen,  and  sulphurous  add, 
by  effervescence,  and  sulphur  which  is  deposited.  The  acid  lye  is 
next  distilled  from  peroxide  of  manganese,  which  liberates  the  iodinei 
and  it  is  condensed  in  cooled  glass  receivers.  {See  Essay  on  the  Mann* 
facture  of  Iodine,  "Proceedings  Amer.  Pharm.  Ass.,"  1857,  page  110.) 

Iodine  is  in  bluish-black  crystalline  scales,  with  a  metallic  lustre^ 
sp.  gr.  4.948,  fusing  at  225*^,  boiling  at  347*^,  and  evaporating  at  ordi- 
nary temperature,  especially  when  damp.  Its  vapor  is  of  a  splendid 
violet  color ;  odor-like  chlorine ;  it  melts  when  heated,  then  sublimes  in 
very  heavy  violet  vapors.  Free  iodine  precipitates  starch  in  the  cold, 
of  a  dark  blue  color,  which  reaction  is  its  most  familiar  and  delicate 
test.  Water  dissolves  about  l-7000th  of  its  weight  of  iodine,  being 
slightly  discolored  bv  it>  but  on  the  addition  of  either  of  the  .alkaline 
iodides,  or  of  chloride  of  sodium,  it  becomes  extremely  soluble ;  it  is 
also  very  soluble  in  alcohol  and  ether.  It  dissolves  in  alkaline  solu- 
tions, forming  iodides  and  iodates.  With  the  metals  and  most  of  the 
non-metallic  elements,  it  combines  with  avidity,  and  several  of  its 
combinations  are  officinal ;  of  these,  the  iodides  of  mercury,  of  lead, 
zinc,  cadmium,  iron,  arsenic,  and  sulphur,  are  considered  under  the 
head  of  their  metallic  elements,  while  the  several  preparations  whidi 
owe  their  value  exclusively  to  iodine,  are  introduced  here. 

Locally  applied,  iodine  is  an  irritant  and  vesicant,  staining  the  sldn 
brown  or  orange  color,  causing  itching,  redness,  and  desquamation. 
This  discoloration  of  the  skin  may  be  best  removed  by  ammonia  or 
by  hyposulphite  of  soda.  Applied  by  inunction,  it  is  absorbed,  pro- 
ducing its  cnaracteristic  stimulating  effect ;  inhaled  as  vapor  in  a  very 
diluted  form,  it  exercises  its  alterative  effect  on  the  mucous  membrane 
of  the  respiratorv  passages.  Its  influence  is  chiefly  exerted  on  the 
glandular  and  absorbent  systems.  The  element  itself  and  its  salts 
are  used  both  internally  and  topically  for  an  immense  number  of 
diseases  requiring  alterative  treatment ;  when  given  internally,  it  is 
always  in  solution  or  combination.  (See  Solution  and  Tinctures,  on 
page  889.) 
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Potassii  lodidum.    KI,  165.5.    {Iodide  of  Potassium.    SydriodaLe 

of  Potassa,) 

This  salt  was  formerly  directed  to  be  made  by  combining  iodine 
*with  iron,  and  decomposing  the  iodide  of  iron  with  carbonate  of 
potassa,  precipitating  the  carbonate  of  iron,  filtering  and  crystallizing. 
A  modification  of  this  process  by  Prof.  Mayer,  of  New  York,  proposes 
to  combine  400  parts  of  iodine  with  508  of  bicarbonate  of  potassa, 
and  sufficient  water,  and  then  add  112  parts  iron  filings  in  divided 

Sortions;  boil,  filter,  evaporate,  and  granulate  the  iodide.  {See  "Am. 
ourn.  Ph.,"  vol.  xxxiv.  p.  *292.)  This  process,  which  is,  in  some 
respects,  the  most  convenient  to  the  pharmaceutist,  is  not  adopted  in 
the  Pharmacopoeia,  where  the  plan  is  prescribed  of  adding  iodine 
simply  to  a  solution  of  caustic  {X)tash,  thus  forming  the  mixed  iodide 
of  potassium  and  iodate  of  potassa  (6K0  +  61  -  5KI + KO,IO,).  This 
being  heated  to  redness  m  contact  with  charcoal,  the  iodic  acid, 
lOj,  parts  with  its  oxygen,  and  the  iodate  is  reduced  to  iodide  of 
potassium,  KI.  The  process  of  Liebig,  as  modified  by  W.  Stevens 
bquire,  of  London,  consists  of  treating  the  iodine  with  a  small  pro- 
portion of  phosphorus  in  water,  thus  converting  it  into  hydriodio 
acid,  which  is  then  mixed  with  lime,  and  the  iodide  of  calcium  formed 
is  first  fused  and  then  decomposed  by  sulphate  of  potassa  into  sul- 
phate of  lime,  which  is  precipitated,  and  iodide  of  potassium,  which 
remains  in  solution,  is  collected  and  crystallized.  {See  "Am.  Joum. 
Pharm.,"  vol.  xxxiv.  p.  437.) 

This  salt  is  in  white,  shining,  semi-opaque  cubes,  with  a  character- 
istic marine  odor,  an  acrid  saline  taste,  resembling  common  salt. 
Soluble  in  two-thirds  its  weight  of  cold  water,  and  freely  in  alcohol. 
Nitric  acid  decomposes  its  solution,  yielding  iodine,  and  if  starch  be 
subsequently  added,  it  yields  the  characteristic  blue  iodide  of  amylum. 

Tartaric  and  other  acids  do  not  liberate  iodine  immediatelv,  but  the 
peculiar  acid  compound,  hvdriodic  acid  (HI) ;  hence  the  old  name  of 
the  salt,  hydriodate  of  potassa. 

Iodide  of  potassium  is  liable  to  adulteration  with  bicarbonate  or 
carbonate  of  potassa ;  the  latter  renders  it  very  damp,  and  they  both 
occasion  effervescence  with  acids,  and  throw  down  a  precipitate  with 
sulphate  of  iron.  Chloride  of  platinum  should  color  its  solutions 
reddish-brown,  without  causing  a  precipitate.  The  presence  of  a  chlo- 
ride may  be  determined  with  nitrate  of  silver,  which  throws  down 
nothing  from  the  pure  salt  but  iodide  of  silver,  which  is  almost  inso- 
luble in  ammonia,  while  chloride  of  silver  is  readily  soluble  in  it. 
The  iodide  of  silver,  precipitated  from  10  grains  of  iodide  of  potas- 
sium, weighs,  when  washed  and  dried,  14.1  grains.  When  acetate  or 
nitrate  of  lea<l  is  added  to  iodide  of  potassium,  it  throws  down  a  yel- 
low iodide  of  lead,  soluble  in  boiling  water.  Bromide  may  be  de- 
tected by  adding  nitric  acid,  and  observing  the  vapors  that  arise ; 
those  of  bromine  are  red ;  those  of  iodine  purple.  Sometimes  iodate 
of  potassa  is  present,  which  may  be  detectea  by  tartaric  acid  libe- 
rating iodine,  perceptible  by  the  starch  test. 

Tins  salt  contains  no  water  of  crystallization.    Every  four  grains 
22 
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contain  about  three  grains  of  iodine.  The  aqueous  solution  is  oapi- 
ble  of  taking  up  a  large  quantity  of  iodine,  forming  a  liquid  of  a  deep 
brown  color. 

Iodide  of  potassium  is  considered  to  possess  the  same  medicinal 
virtues  as  iodine,  though  preferred  by  some  physicians  to  obtain  the 
constitutional  effects  of  tne  alterative.  It  is  used  very  extensively, 
both  alone  and  combined  with  iodine,  and  with  other  alterative  reme- 
dies ;  it  is  incompatible  with  the  preparations  of  mercury  generally 
greatly  increasing  their  activity.    Dose,  gr.  ij  to  gr.  v. 

Iodide  of  Sodium.    Nal^  149.6. 

Sodii  lodidum. — This  salt  may  be  prepared  from  a  freshly-prepared 
solution  of  iodide  of  iron  or  zinc,  by  precipitating  it  with  pure  car- 
bonate of  soda,  or  by  modifications  of  the  processes  mentioned  undei 
the  head  of  iodide  of  potassium,  evaporating,  and  allowing  it  to  crystal- 
lize at  a  temperature  exceeding  120^  F.  Maver  recommends  that  it 
should  be  evaporated  to  dryness  and  granulated  on  account  of  its 
deliquescent  properties.  Below  the  temperature  named,  it  crystallizes 
with  four  equivalents  of  water  in  deliquescent,  flat^  hexagonal  prisms; 
crystallized  as  above,  it  forms  cubes  which  contain  no  water,  and  are 
very  soluble  in  water,  and  also  in  alcohol. 

It  has  been  used  as  a  substitute  for  iodide  of  potassium,  but  if 
objectionable  on  account  of  its  proneness  to  deliquescence ;  its  advan- 
tage over  the  potassium  salt  consists  in  its  having  85  per  cent,  while 
the  other  has  only  76  per  cent,  of  iodine  in  combination. 

Ammonii  lodidum,    NHJ[^  144.    {Iodide  of  Ammonium^ 

Hydriodic  acid  is  supersaturated  with  ammonia,  or  iodide  of  barium 
is  treated  with  sulphate  of  ammonia,  the  precipitate  filtered  out^  and 
the  filtrate  evaporated,  with  the  precaution  of  Keeping  the  ammoiuA 
slightly  in  excess. 

It  crystallizes  in  cubes,  and  is  very  deliquescent.  It  has  been  used 
as  a  substitute  for  iodide  of  potassium,  bein^  more  irritating  than  this 
salt  on  account  of  the  looseness  with  which  the  iodine  is  combined.  It 
is  one  of  the  most  useful  of  chemical  agents  in  the  hands  of  the  pho- 
tographer. 

Internally  it  has  been  used  in  doses  as  high  as  10  grains ;  externally 
held  in  combination  in  ointments  of  from  3j  to  3j  to  an  ounce  of  lard. 

Tinctura  lodinii  U.  S.    {Simple  Tincture  of  Iodine.) 

To  nak«  OJ.  To  Mate  f^ 

Take  of  Iodine Sj.  Ssa. 

Alcohol Oj.  gj. 

Dissolve  the  iodine  in  the  alcohol.  This  is  hest  done  by  triturating 
It  with  successive  portions  of  alcohol  in  a  slaaa  or  porcelain  mortar. 
This  tincture  contams  one  grain  in  16  minims,  or  about  85  drops ;  it 
is  not  adapted  to  internal  use,  as^  on  the  addition  of  water,  the  iodine 
is  precipitated,  and  exercises  its  peculiar  irritating  topical  effect  on  the 
coats  of  the  stomach.  This  precipitation  is  partially  obviated  by  the 
pradual  formation  of  the  hydriodic  acid,  where  there  is  water  present; 
but  the  use  of  strong  alcohol  as  the  solvent  is  said  to  prevent  the 
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fbrmation  of  tbis  acid.  The  tincture  is  applied  to  the  skin  as  a  power- 
ful irritant  in  cutaneous  and  subcutaneous  inflammation.  In  treating 
erysipelas,  and  when  the  surface  to  be  treated  is  circumscribed ;  it  is 
applied  with  a  camel-hair  brush. 

Tinctura  lodinii  Composita  U.  S.  ?•    {Compound  Tincture  of  Iodine.) 

To  make  Oj.  To  make  (^f. 

Take  of  Iodine Iss.  gr.  xv. 

Iodide  of  potassium     .        .        .    3j.  Sss. 

Alcohol C§.  f5j. 

Dissolve  the  iodine  and  iodide  of  potassium  in  the  alcohol. 

This  is  adapted  to  the  same  use  as  the  foregoing ;  by  the  presence 
of  the  iodide  of  potassium,  the  precipitation  of  iodine  on  contact  with, 
aqueous  liquids  is  prevented.  It  is  weaker  than  LugoVs  solution, 
and  may  also  be  us^  internally  in  doses  of  nixv  to  xxx. 

These  tinctures  are  included  under  the  general  head,  IHnciureet 
U.  S.  P.,while  the  following  is  placed  under  the  head  Liqvares : —    • 

Liquor  lodinii  (hmpositus  U.  S.  P.    {LugoVa  Solution,) 

T«  maka  OQ.  Tto  inaka  QQ. 

Take  of  Iodine  .        .        •        .        3yj  gr.  xxijss. 

Iodide  of  potassium     .  Siss.  gr.  zlv. 

Distilled  water      .        .        .        Oj.  Qj. 

LugoPs  solution,  as  ori^nally  proposed,  contained  twenty  grains  of 
iodine,  and  forty  of  iodide  of  potassium,  to  f5j  of  water ;  the  present 
officinal  preparation  is  adjustecl  to  the  proportions  convenient  for  a 
pint,  and,  as  is  seen  above,  is  somewhat  stronger.    Dose,  hlx  to  xx. 

In  iodine  and  compound  iodine  ointments  we  have  nearly  the  same 
proportions  as  in  the  tinctures,  substituting  lard  for  alcohol  and  water. 
(See  Extemporaneous  Preparations) 

Chlorides  of  Iodine.     I,Cl.  I,Cly 

There  are  two  chlorides  of  iodine,  both  formed  by  the  absorption 
of  chlorine  by  dry  iodine.  "When  the  iodine  is  in  excess,  a  liquid 
protochloride  is  the  result.  It  is  a  reddish  or  yellow  liquid,  of  an  oily 
consistence,  sharp  odor,  feebly  acid,  astringent  taste,  soluble  in  water 
and  alcohol.  If  the  chloride  is  added  in  excess,  a  yellow,  solid,  crys- 
tallizable  terchloride  is  formed ;  it  fumes  in  the  air,  has  an  acrid  odfor, 
and  is  soluble  in  water.  The  long-continued  action  of  chlorine,  in 
excess,  upon  iodine,  results  in  the  formation  of  hydrochloric  and  iodic 
acids. 

Bromine  Preparations. 

Bittern,    The  mother  liquor  after  the  orystalliution  of  common  salt. 

Brominmn.     Hearj,  rerj  rolatile  liqnid,  sp.  gr.  2.96. 

Brominii  ckloridftm.     Br,Clf.     Verj  powerful  canstio,  &o. ;  fluid. 

PotAMii  Bromidam,  KBr.     White  cubical  orjHtals.     Dosa,  gr.  t  to  z. 

Liquor  ferri  bromidi.    Solution  of  bromide  with  ezoesa  of  bromine.     I>08B,TI\,Ttoz« 

Brominum.    Br  =■  78.    {Bromine.) 

Bromine  is  a  heavy,  liquid,  non-metallic  element,  of  a  red  color 
stifling  odor,  and  acrid  taste ;  very  volatile  and  fuming,  on  which  ac- 
count it  is  generally  kept  in  bottles  under  a  stratum  or  water,  soluble 
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in  ether  and  alcohol,  and  to  a  small  extent  in  water ;  it  precipitates 
Btarch  of  an  orange  color.    Associated  with  iodine  in  sea-water  and 
numerous  mineral  springs,  it  is  largely  extracted  from  bittern,  the 
liquor  left  after  the  crystallization  of  common  salt,  whether  from  sea- 
water  or  from  certain  salt  springs.    The  process  consists  in  paaung 
chlorine  gas  or  a  mixture  of  binoxide  of  manganese  and  muriatic 
acid,  which  liberates  chlorine  into  the  bittern,  and  on  distillation  the 
bromine  passes  over  below  the  boiling  temperature.     At  the  salt 
works,  in  Western  Pennsylvania,  this  bittern  is  preserved  for  the  ex- 
traction of  the  bromine,  and  the  American  bromine  prepared  there  is 
fully  equal  to  the  imported  article.    The  principal  consumption  of 
bromine  is  in  the  daguerreotype  process,  in  which  large  quantities  are 
consumed  annually.    The  vast  quantities  of  bittern  thrown  away  at  a 
single  salt  manufactory,  render  it  a  cause  of  regret  that  there  is  not 
some  use  to  which  it  can  be  profitably  applied. 

Care  should  be  taken  in  handling  bromine,  especiallj  in  warm 
Weather,  or  near  a  fire ;  it  boils  at  about  117^  F.,  liberating  stifling 
red  fumes,  which  have  the  sp.  gr.  6.89.  Few  vapors  are  so  corrosive 
or  so  dangerous  to  those  exposed  to  their  inhalation. 

Bromine  has  recently  been  prescribed  as  an  antiseptic  in  purifying 
the  atmosphere  of  hospitals  where  erysipelas,  gangrene,  scarlatina^  ana 
smallpox  exist,  and  is  used  locally  m  some  of  these  diseases^  and  in- 
ternally in  diphtheria,  and  in  cases  in  which  iodine  has  lost  its  effect 
from  habitual  use.  With  a  view  to  facilitate  its  employment  Br.  J. 
Lawrence  Smith  has  proposed  the  following  solution : — 

Take  of  Bromine A  troyounoe. 

Bromide  of  potassium       .        .    160  grains. 

Distilled  water  ....    Sufficient  to  make  fiW. 

Dissolve  the  bromide  of  potassium  in  about  two  fluidoonces  of 

water,  add  the  bromine,  agitate,  and  finally  add  the  remainder  of  the 

water.    It  should  be  kept  in  small  ground-stoppered  vials.    The  dose 

of  this  would  be  from  one  to  two 'drops. 

i  Bittern,  as  obtained  from  the  salt  works,  is  a  heavy  liquid,  without 
color,  and  having  a  caustic  taste  and  highly  stimulating  properties^ 
Its  chief  medicinal  use  is  to  produce  a  counter-irritant  and  alterative 
effect,  and,  by  continued  rubbing  of  the  part,  a  pustular  eruptioiL 
It  is  a  good  application  in  rheumatism,  and  in  glandular  swellings 
being  absorbed,  and  producing  the  alterative  effects  of  the  iodine  and 
bromine  salts. 

BibrorCs  Antidote  to  tlie  Poison  of  the  Rattlesnake. — ^This  combination, 
introduced  to  the  profession  in  the  United  States  by  Dr.  W.  A.  Ham- 
mond, of  the  U.  S.  Army,  is  the  invention  of  Prof.  Bibron,  of  France. 
It  has  been  found  an  efficient  antidote  in  a  number  of  cases  of  poison- 
ing by  the  bite  of  this  venomous  reptile. 

Mix  Iodide  of  potassmm    .        .    Foiir  grains. 

Corrosive  chloride  of  mercury  Two  grains. 

Bromine      ....    Five  drachms. 

Diluted  alcohol    .        .        .    Seven  fluidounces  and  a  half. 
Take  ten  drops  in  a  tablespoonful  of  brandy,  repeated  as  required. 
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Chloride  of  Bromine.    BrCly 

This  compound  is  prepared  by  passing  a  stream  of  chlorine  gas 
through  bromine  in  a  freezing  mixture,  or  at  a  low  temperature.  It 
is  a  reddish  liquid,  venr  fluid  and  volatile,  soluble  in  water,  and  having 
a  penetrating  odor  ana  disagreeable  taste. 

It  has  been  used  externally  as  a  caustic,  in  combination  with  chlo- 
rides of  zinc,  antimony,  &c.,  and  internally  in  doses  of  a  fraction  of  a 
drop,  as  a  powerful  stimulant  to  the  Ivmphatic  system. 

Iodine  lorms  two  compounds  with  bromme,  but  they  are  little 
known,  and  not  used  in  medicine. 

PoUusii  Bromidum.     KBr  — .  117.6. 

Bromide  of  potassium  is  obtained  by  similar  processes  to  iodide, 
sabstituting  an  equivalent  quantity  oi  bromine  for  the  iodine.  It 
closely  resembles  the  iodide  in  most  of  its  properties,  and,  like  it,  is 
an  anhydrous  salt.  It  is  believed  to  possess  similar  medicinal  pro- 
perties to  iodide,  acting  as  a  powerful  alterative,  adapted  to  scrofulous 
and  syphilitic  complaints,  chronic  skin  diseases,  &c.  Becent  researches 
upon  its  medical  properties  exhibit  remarkable  sedative  effects  in  this 
salt  upon  the  urino-genital  organs,  and  an  especial  influence  over  the 
muscular  part  of  these  organs  and  their  secretory  functions.  It  is 
directed  in  rather  larger  doses — gr.  v  to  gr.  xx. 

Tests. — It  is  very  soluble  in  cold  water,  more  so  in  hot,  slightly  soluble 
in  alcohol.  By  heat  it  decrepitates,  and  at  a  red  heat  fnses  without  decom- 
position Or  loss  of  weight  Its  aqueous  solution  does  not  affect  the  color 
of  litmus  or  turmeric,  and  is  not  precipitated  by  chloride  of  barium.  When 
mixed  with  starch  and  heated  with  SO,  it  becomes  yellow ;  10  graioR  of  it 
require  14.28  grains  of  nitrate  of  silver  for  complete  precipitation,  and  the 
precipitate  formed  has  a  yellow  color.  If  iodine  is  present  it  will  be  shown 
by  adding  a  few  drops  of  chlorine  water  to  the  solution,  and  then  introducing 
starch  paper,  which  will  show  the  characteristic  blue  color  caused  by  iodine. 

Liquor  Ferri  Bromidi, 

This  preparation  was  introduced  to  notice  by  Dr.  Gillespie,  of  Free- 
port,  Armstrong  Co.,  Pa.,  who,  besides  being  a  practitioner  of  medicine, 
IS  engaged  in  the  bromine  manufacture,  in  connection  with  the  salt 
springs  near  that  place.  Dr.  G.  recommends  this  solution  very  highly 
as  a  tonic  alterative,  and  it  has  been  successfully  used  by  numerous 
other  practitioners.  It  is  made  by  macerating  iron  filings  with  bro- 
mine under  water,  till  they  have  combined;  an  excess  of  bromine 
being  used.  The  solution,  as  made  by  Dr.  Gillespie,  is  given  in  the 
dose  ^v  to  X,  three  times  a  day,  increased  to  ^xxv. 

On  Phosphorus. 

Phosphorus  has,  ever  since  its  discovery  in  1669,  been  regarded  as 
a  substance  of  considerable  interest,  though  until  our  time  little  used 
in  the  arts,  and  to  meet  only  limited  and  unusual  indications  in  medi- 
cine; its  manufacture  has,  of  latter  years,  received  a  great  impulse 
from  its  use  in  the  odorless  matches  now  so  extensively  introduced 
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Phosphorus  exists  in  the  mineral,  vegetable,  and  animal  kingdome 
variously  combined,  the  phosphates  of  lime,  lead,  iron,  copper,  and 
manganese  being  its  principal  native  mineral  compounds.    Phosphate 
of  lime,  potassa,  and  iron,  and  free  phosphoric  acid,  are  extensively 
diffused  in  plants,  and  from  these  sources  it  is  furnished  as  a  consdio* 
ent  of  animal  tissues.    The  bones  of  animals  contain  a  large  propor- 
tion of  tribasic  phosphate  of  lime,  and  are  used  for  the  preparation  of 
phosphoric  acid  and  phosphorus.     The  albuminous  and  fibrinous  tis* 
Buesy  **  proteine  compouaas,"  and  the  brain,  contain  the  element  phos- 
phorus, though  in  minute  quantitv  and  in  an  uncertain  state  of  com- 
bination.   This  element,  as  is  well  known,  is  a  constituent  in  animal 
excrements,  and  especially  in  urine ;  it  is  diffused  in  the  air,  combined 
with  hydrogen,  and  is  a  very  important  ingredient  in  a  certain  class 
of  manures. 

Preparation  and  Properties. — It  is  obtainable  from  bones^  by  calcin- 
ing, treating  with  oil  of  vitriol,  and  then  subliming  the  mass  with 
charcoal.  The  phosphorus  is  thus  collected,  and  being  cast  into  moulds^ 
is  found  in  commerce  nearly  colorless,  in  translucent,  or  white  pipes^ 
having  a  peculiar,  almost  waxy  consistence,  and  by  light  assuming  a 
red  tint.  It  is  luminous  in  the  dark,  from  forming  phosphorous  add 
^POj),  and  is  kept  under  water  to  prevent  gradual  oxidation,  and  to 
guard  against  accident  from  its  ready  infiammability.  It  should  be 
handled  with  care,  and  not  intrusted  to  children,  who  frequently  pro- 
cure it  for  experiment^  without  due  precaution.  Its  sp.  gr.  is  1.77. 
Melting  point,  108^  F. ;  at  217°  it  begins  to  emit  a  slight  vapor,  aiMl 
boils  at  550°,  being  converted  into  a  colorless  vapor.  It  is  soluble  in 
ether,  oils,  naphtha,  and  bisulphuret  of  carbon,  but  not  in  water  or 
alcohol.  By  combustion  it  yields  phosphoric  acid,  the  acid  which  is 
combined  with  lime  in  bones,  &c.  It  is  readily  powdered  by  fusion 
in  a  vial  or  flask  of  moderately  warm  water,  or,  preferably,  diluted 
alcohol,  and  shaking  up  as  it  cools. 

Phosphorus,  when  taken  internally,  enters  the  circulation,  imparts 
to  the  breath,  urine,  and  sweat,  a  garlic  smell,  and  makes  these  secre- 
tions luminous  in  the  dark  ;  it  is  absorbed  by  the  skin,  and  after  its 
solution  in  a  fixed  oil  has  been  rubbed  upon  the  stomach  all  the 
exhalations  are  luminous. 

On  account  of  its  very  energetic  action,  phosphorus  is  now  seldom 
employed  internally.  In  small  doses  it  acts  as  a  stimulant,  diuretic, 
and  diaphoretic ;  in  larger  doses,  one  grain  and  more,  as  a  corrosive 
poison ;  ether  and  fixed  oils  in  which  phosphorus  is  soluble  increase 
and  hasten  its  action.  Externally  in  the  form  of  liniment,  it  has  been 
employed  with  marked  success  in  severe  rheumatisms,  gouts,  and  simi- 
lar affections.     Great  caution  is  necessary  in  its  use. 

Red  phosphorus  is  an  allotropic  variety  which  is  very  different  from 
the  foregoing  in  many  of  its  properties ;  it  is  not  poisonous^  but  may 
be  administered  in  considerable  doses.  If  the  ordinary  kind  is  kept 
for  several  days  at  a  temperature  between  465°  to  480°,  red  phospho- 
rus is  found  at  the  bottom  of  the  vessel,  while  the  supernatant  mass 
is  a  mixture  of  both  varieties,  from  which  the  ordinary  kind  may  be 
extracted  by  bisulphide  of  carbon. 
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Bed  pbospliorus  is  much  less  inflammable,  fusible;  and  luminous 
than  the  ordinary  kind ;  in  the  presence  of  moisture  and  oxygen  it  is 
gnulually  oxidized  to  an  acid  liquid,  but  without  phosphorescence ; 
after  having  been  so  oxidized,  it  appears  not  to  be  convertible  into 
the  translucent  or  ordinary  kind. 

The  application  of  physiological  science  to  the  theory  and  practice 
of  medicine  has  recently  given  rise  to  numerous  experiments  upon  the 
Qsefiilness  of  phosphorous  compounds,  as  nutritive  tonics  designed  t(» 
remedy  abnormal  conditions  of  the  secretions,  and  to  supply  the  ele- 
ments wasted  in  disease. 

Pro£  Samuel  Jackson,  of  the  Chair  of  Institutes  in  the  University 
of  Pennsylvania,  whose  progressive  ideas  have  had  considerable  influ- 
ence upon  the  methods  of  practice  pursued  in  this  country,  has  for  the 
last  ten  or  fifteen  years  been  in  the  habit  of  prescribing  certain  prepa- 
rations containing  the  phosphates  of  lime,  iron,  soda,  and  potassa,  in 
the  treatment  of  ansemic  and  other  low  forms  of  disease.  The  popularity 
reached  by  these  preparations  has  led  to  the  extensive  introduction  of 
other  renidies,  pfepLed  on  the  same  principles,  and,  more  recently, 
the  announcement  bv  Dr.  J.  Francis  Chiirchill,  of  Paris,  of  import- 
ant properties  in  the  hypophosphites,  adapting  these  to  the  treatment 
of  phthisis,  has  led  to  their  wide  spread  employment.  These  salts  are 
described  under  the  heads  of  their  several  metallic,  alkaline,  and 
earthy  bases. 

Tesia. — To  detect  impurities  in  phosphoms,  it  is  best  to  oxidize  it  by 
nitric  acid ;  antimony  then  remains  undissolved,  while  arsenic,  lead,  bismutU, 
copper,  and  iron  may  be  detected  by  their  varions  tests ;  arsenic  will  pro- 
dnce  yellow  precipitate  with  sulphnretted  hydrogen ;  any  salphnr  present 
has  been  converted  into  snlpharic  acid,  with  which  nitrate  of  bieiryta  causes 
an  insoluble  precipitate.  The  metals  are  left  behind  if  phosphorus  is  puri- 
fied by  dissolving  it  in  bisulphide  of  carbon ;  sulphur  is  not  detected  in  this 
way,  but  if  pieces  of  phosphorus  are  just  covered  with  water,  sulphuretted 
hydrogen  will  be  emitted,  which  produces  a  black  color  with  acetate  of  lead. 

Phosphorus  combines  in  four  proportions  with  oxygen : — 

Phosphorio    acid,  PO^  (three  modifications).     (See  MinercU  Acida,) 
Phosphoroos    "     PC,.    By  gradual  oxidation  of  phoephoroas  in  the  atmosphere. 
Hjrpophosphoroas  acid,  PO.     Bj  the  decomposition  of  the  phospharet  of  an  alka- 
line eaith  bj  water. 
Phosphoflb  oxide,  P|0.     Bj  the  oxidation  of  phosphoms  ander  water. 

The  existence  of  this  last  compound  is  denied  by  many  chemists, 
who  assert  it  to  be  merely  amorphous  (red)  phosphorus. 

Sulphur  and  its  Preparations. 

Salphnr.     Sablimed  sulphur.     Yellow  crystalline  powder.     Doss,  gr.  x  to  3U- 

**       pr»oipitatnra.     A  light  and  rery  fine  powder.  •*  " 

SQlphuris  iodidum,  IS^     Blackish  crystalline  masses,  used  in  ointment. 

Sulphur.     S^  16.     {Fhwers  of  Sulphur.) 

Sulphur  is  a  very  abundant  substance  in  the  mineral  kingdom, 
existing  in  direct  combination  with  the  metals,  as  sulphides  or  sul- 
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pturets ;  and  with  their  oxides,  as  sulphates.  Virgin  sulphur  is  a 
native,  tolerably  pure  form,  abundant  in  Naples,  Sicily,  and  the  Boman 
States,  from  whence  it  is  imported.  By  fusion,  and  running  into 
moulds,  roll  sulphur  or  rolled  brimstone  is  prepared,  while  flowers 
of  sulphur  is  the  result  of  subliming  and  condensing  it  in  suitable 
chambers. 

Sulphur  has  a  characteristic  yellow  color,  sp.  gr.  1.98,  is  entirely 
volatilized  by  heat,  and  combustible,  burning  with  a  blue  color, 
yielding  sulphurous  acid  gas  (SOj),  which  is  a  powerful  disinfectant 
and  bleaching  agent. 

Flowers  of  sulphur,  or  sublimed  sulphur,  is  a  crystalline  powder, 
of  a  harsh  and  gritty  character ;  wholly  insoluble  in  water,  alcohol, 
and  ether ;  tasteless,  and  nearly  odorless ;  it  is  the  form  of  sulphur 
much  administered  as  an  alterative  and  laxative  remedy  in  small 
doses ;  being  absorbed,  it  enters  the  circulation  and  is  given  off  from 
the  skin  as  sulphuretted  hydrogen.  Externally,  it  is  used  as  a  slight 
stimulant  to  the  skin,  and  has  the  power  of  destroying  the  acturua 
scabiei,  or  itch  insect,  for  which  it  is  popularly  known  as  a  remedy. 

Dose,  as  an  alterative,  gr.  x  to  3ss ;  as  a  laxative,  ^as  to  3ij»  alone  or 
combined  with  bitartrate  of  potassa. 

Sulphur  Preecipitatum.    {Milk  of  Sulphur.) 

Made  by  boiling  sulphur  and  lime  together  till  they  combine,  form- 
ing  bisulphuret  of  calcium,  and  hyposulphite  of  lime,  then  adding 
muriatic  acid,  which  abstracts  the  calcium,  forming  chloride,  while  the 
sulphur  is  precipitated  as  a  bulky,  light  powder ;  the  result  of  the 
reaction  being  water  and  sulphur.  This  has  a  soft  and  very  fine  con- 
sistence, and  is  adapted  to  suspending  in  liquids,  though  little  used 
internally.  It  should  be  completely  volatilized  by  heat.  Very  con- 
tfiderable  quantities  have  been  consumed  recently  in  the  preparation 
of  hair  dressings,  in  which  it  is  generally  combined  with  acetate  of 
lead,  and  by  supplying  the  deficiency  of  sulphur  in  hair  which  has 
.  become  white  or  gray,  aids  in  gradually  restoring  its  color.  Dose,  the 
same  as  the  foregoing. 

Sulphuria  lodidum.    IS^^  158.3     {Bisulphuret  of  Iodine.) 

Take  of  Iodine ^iv. 

Sulphur 3j- 

Bub  the  iodine  and  sulphur  together  in  a  glass  or  porcelain  mortar 
till  they  are  thoroughly  mixed.  Put  the  mixture  into  a  matraae^ 
close  the  orifice  loosely,  and  apply  a  gentle  heat  so  as  to  darken  the 
mass  without  melting  it.  When  the  color  has  become  uniformly  dark 
throughout,  increase  the  heat  so  as  to  melt  the  iodide,  then  incline  the 
matrass  in  different  directions,  in  order  to  return  into  the  mass  the 

f)ortions  of  iodine  which  may  have  condensed  on  the  inner  surfhoe ; 
astly,  allow  the  vessel  to  cool,  break  it,  and  put  the  iodide  into  bottles^ 
which  are  to  be  well  stopped. 

A  suitable  vessel  for  a  small  operation  is  a  test  tube,  or  a  common, 
cheap  bottle  should  be  selected  with  thin  glass  at  the  bottom.  The 
iodide  is  in  bluish-black  crystalline  masses,  in  odor  reminding  of  iodine^ 
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£tainiDg  the  skin  yellow.    Two  equivalents  of  sulphur  are  combined 
with  one  of  iodine^  so  that  it  may  be  regarded  as  a  bisulphuret. 

Internally,  this  is  rarely  or  never  prescribed,  but  it  is  much  used  in 
the  form  oi  ointment  applied  to  chronic  and  obstinate  skin  diseases. 


CHAPTER     III. 

ON  THE  INORGANIC  ACIDS. 

All  the  inorganic  acids  employed  in  pharmacy  are  compounds, 
rich  in  oxygen,  with  the  exceptions  of  hydriodic,  hydrochloric,  and 
hydrosulphuric,  in  which  that  element  is  wanting. 

Acids  are  electro-negative  compounds;  they  usually  have  a  sour 
taste,  change  the  blue  color  of  litmus  to  red,  and  affect  other  vegeta- 
ble colors  similarly;  with  alkalies,  whether  vegetable  or  mineral, 
they  form  neutral  salts  in  which  the  properties  of  both  the  ingredients 
are  lost,  while  new  properties  are  acquired.  They  also  unite  with  the 
oxides  of  the  metals  proper,  forming  a  great  variety  of  valuable  com- 
pounds which  frequently  exhibit  slightly  acid  reactions  and  usually 
retain  the  peculiarities  of  the  metal  from  which  they  are  prepared, 
modified  by  the  nature  of  the  acid  ingredient. 

The  names  of  the  mineral  acids  formed  from  the  same  element 
vary  in  their  terminations  according  to  the  number  of  equivalents  of 
oxygen  they  contain  :  thus,  sulphuric  acid,  SO3,  sulphurot/5  acid,  SOj, 
Nitric,  N0„  Nitroi^5,  NO^  Phosphoric,  PO5,  Phosphoroii^,  PO3,  Hypo- 
phosphorous,  PO,  the  degree  of  acidification  being  marked  by  the 
terminations  ic,  and  02is  and  further  by  hypOf  which  indicates  the  acid 
containing  less  oxygen  than  that  to  which  its  name  allies  it,  or  per  or 
hyper,  which  indicates  a  higher  oxidation.  , 

The  strong  acids  act  upon  cork,  and  should  be  kept  in  ground  stop- 
pered bottles  which,  as  made  of  extra  strength,  of  green  glass,  are 
called  acid  bottles.  Unless  the  stopper  and  neck  are  very  well  ground 
and  fitted  to  each  other,  they  require  to  be  cemented  or  luted  together 
to  prevent  the  escape  of  the  acid ;  this  may  be  done  by  warming  the 
stopper  in  the  flame  of  a  spirit  lamp,  and  inserting  it  in  the  neck  of 
the  bottle  till  the  two  surfaces  are  dried  and  warmed,  then  coating  it 
with  a  thin  stratum  of  melted  wax,  and  inserting  it  securely  in  its 
place,  and  tying  it  over  with  kid  or  bladder.  The  more  common 
mineral  acids  are  found  in  commerce  of  three  qualities ;  the  commonest 
and  cheapest,  used  for  manufacturing  purposes,  the  medicinally  pure, 
M.  P.,  and  the  chemically  pure  C.  P.  The  use  of  the  latter  is  chiefly 
in  analysis.  The  specific  gravity  furnishes  a  ready  means  of  testing 
the  strength  of  the  liquid  acids,  and  the  Pharmacopoeia  indicates 
this  with  precision  in  each  case. 

The  mineral  acids  generally  belong  to  the  class  of  tonics  with  re- 
frigerant and  astringent  properties.     Externally,  they  are  caustic,  and 
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require  to  be  applied  with  care,  as  many  know  from  experience  who 
have  used  them,  nitric  acid  especially,  K)r  warts.  Nitric  acid  is  also 
used  as  an  alterative  in  syphilitic  and  other  forms  of  disease,  and 
nitro-muriatic  acid  for  its  effect  upon  the  liver  in  hepatic  diseases. 

Acids  are  apt  to  injure  the  teeth,  upon  which  they  also  produce  a 
very  unpleasant  and  characteristic  sensation.  To  obviate  this  in  tak- 
ing thetn,  they  should  be  largely  diluted,  and  should  be  sucked  through 
a  small  glass  tube,  which  may  be  made  by  scratching  a  piece  of  tibe 
tube  sold  in  the  shops  with  a  file ;  this  enables  the  operator  to  break 
it  at  the  point  required,  and  then,  by  heating  the  sharp  broken  edges 
over  an  alcohol  or  gas  flame  till  the  glass  melts,  a  rounded  edge  is  left 

One  of  the  most  important  facts  in  connection  with  the  strong 
mineral  acids,  is  their  occasional  use  accidentally,  or  for  suicide,  in 
poisonous  doses.  They  are  among  the  most  powerful  of  poisons, 
owing  to  their  corrosive  properties  producing  the  most  painful  and 
dangerous  symptoms.  The  best  antidotes  are  large  draughts  of  alka- 
line and  oily  liquids ;  the  alkali  to  neutralize  the  acid,  and  the  oil  to 
obtund  its  action  upon  the  delicate  mucous  surfaces.  The  most  ready 
resort  in  such  emergencies  is  frequently  soap,  which  should  be  made 
into  a  very  strong  solution  and  given  ad  libitum. 

Of  the  mineral  adds,  the  following  are  used  in  medicine,  and,  except 
those  in  Italics,  are  officinal  in  the  U.  S.  Pharmacopceia  of  1860: — 

Syllabus  op  Mineral  Acids. 


Name. 


Aoidum  aneniosum 

"      boraeieum 
"     oarboDioam 

**     ohromionm 

**     mariaticuQi 

"  **  dilutum 

"     nitricam 

"      nitroso  niiricum 

"     nitricam  dilatam 

*'     nitro-mariaticum 

"  "      dilutum 

sulphuricum 

"  dilutum 

"  aromat. 

sulphurosum 

phosphorioom  glaoiale, 
solid 

pbosphoricum  dilutum 

hydriodicum 

hydrosulphuric 

kypophoaphorous 

chlorohydrocyanicum. 

tulphohydrocyanicum 


u 
li 
II 
ft 
(I 
« 

u 
•( 

(( 
<( 
It 
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Componftion,  Ac. 


8p.  Or. 


it 
« 


Ab,0,.      See  Preparations  of 

Arsenic. 
Crystals,  HO.BO,  -f  2H0 
5  measures  CO,  to  1  water  (aq. 

ac.  carbonic; 
CrOj,  deep  red  crystals 
Gaseous  H  CI -|- water 
5j  to  f  §iij  water 
H0,N05  -H  4H0 

do.      -h  NO, 
Jiij  to  f.^xiij  water 
|iij  nitric  to  ^v  muriatic 
|j  to  f |iij  water 
H0,SO, 

gij  to  f^xv  water 
^-Alcobol,  cinnamon,  ginger 
SO,  in  solution 
H0,P05  (variable) 

2J  to  fjxij  water  +  NOj  ^ss 
Liquid  HI,  4"  water 
Gaseous  HS  in  solution 
H0,2H0,P0,  -h  9Aq. 
CgH^N.Cl, 


1.479 


1.160 
1.038 
1.420 

1.068 


1.843 
1.082 

1.035 


1.056 
1.112 


T^jth  graiD. 
gr.  X  to  3J.  r 


Caustio. 
n\^iij  to  T. 
n\,xv  to 
n\J  to  vr. 
ny  to  It. 

TT^XV  to 

ntiSj  to  T. 
i»t»^  to 
ny  toij. 

Tc^vr  to 
T\;iLY  to 
ExternaU/. 
gr.  U  to  iy. 


nt^v  to 
?ii\,xv  to 
(Test,  &c.) 

V\X.Y  to  XXX. 

Extemallj. 


u 


Acidum  Carbonicum.     CO,  ==  22. 

This  acid  ordinarily  exists  as  a  gas,  though  capable  of  being  lique- 
fied and  even  reduced  to  a  solid  form  by  pressure.    It  is  an  invariable 
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constitaent  of  the  atmosphere,  being  exhaled  from  the  lungs  of  animals 
and  given  off  from  fermenting  saccharine  liquids  and  from  the  com- 
bustion of  oarbonaoeous  fuel  It  is  artificially  procured  by  the  de- 
oomposition  of  carbonates  bj  any  of  the  strong  acidb ;  chalk  and 
marble  dust^  carbonates  of  lime,  are  the  two  principal  minerals  em- 
ployed for  the  purpose,  and  sulphuric  or  muriatic  acid  is  selected  for 
cheapness  and  availability.  The  application  of  heat  is  imnecessary, 
the  gas  easily  escaping  with  effervescence.  It  should  be  passed  through 
a  vessel  of  water  to  deprive  it  of  any  soluble  impurity.  This  gas  ex- 
tinguishes £ame,  does  not  support  animal  life,  and  is  distinguished 
by  rendering  lime-water  turbid  in  consequence  of  converting  the  hy- 
drate of  lime  in  solution  into  the  insoluble  carbonate.  The  sp.  gr.  of 
this  gas  is  1.629  (58  per  cent,  heavier  than  the  air).  Cold  water  dissolves 
rather  more  than  an  equal  volume  of  this  gas,  and  the  solution  sparkles 
when  decanted.  The  most  important  uses  of  carbonic  acid  to  the 
manufacturing  pharmaceutist  are  in  the  preparation  of  the  bicarbon- 
ates  of  soda  and  potassa  and  of  carbonic  acid  water,  frequently  mis- 
named soda  water,  more  correctly  **  mineral  water." 

Aqua  Acidi  Carhonici  U.  S.  P. 

This  solution  is  directed  to  be  made  by  throwing  into  a  receiver 
nearly  filled  with  water,  a  quantity  of  carbonic  acid  gas  equal  to  five 
times  the  bulk  of  the  water ;  this  is  to  be  done  by  the  aid  of  a  forcing 
pump. 

The  receiver,  which  is  called  a  fountain,  is  usually  made  of  copper 
lined  with  tin,  of  the  capacity  of  15  gallons.  A  majority  of  pharma- 
ceutists purchase  the  c&rbonic  acid  water  from  the  regular  manufac- 
turers, either  owning  or  hiring  the  fountains ;  but  those  to  whom  the 
sale  of  the  article  as  a  beverage  is  a  source  of  sufficient  profit  to 
justify  the  expense,  frequently  have  apparatus  for  manufacturing  it 
on  the  premises. 

In  the  first  edition  of  this  work  two  of  these  were  figured,  but  as 
they  are  generally  described  in  the  circulars  of  the  makers,  which  are 
accessible  to  all  who  wish  to  acquaint  themselves  with  their  relative 
advantages  and  price,  I  omit  them  here  and  insert  the  following  con- 
venient form  of  apparatus. 

Fig.  198  represents  a  French  gasogene,  such  as  are  imported  of  vari- 
ous sizes,  from  one  quart  to  five  gallons  capacity. 

This  is  a  strong  glass  vessel  consisting  of  two  bulbs  joined  together 
at  their  point  of  union  by  a  tube  of  about  half  an  inch  bore  extend- 
ing into  the  upper  one  to  near  the  top.  The  upper  bulb  is  surmounted 
by  a  metallic  cap,  on  to  which  is  screwed  a  draught  pipe  with  a  valve, 
opened  by  pressing  with  the  thumb  upon  the  button  at  the  upper  ex- 
tremity of  a  rod ;  attached  to  this  draught  pipe  is  a  long  glass  tube 
of  small  diameter,  passing  through  the  larger  tube,  occupying  the 
central  space,  to  near  the  bottom  of  the  apparatus.  The  object  of  this 
mode  of  construction  is  to  permit  the  charging  of  water  placed  in  the 
lower  bulb,  with  gas,  generated  from  carbonated  alkali  ana  acid  placed 
in  the  upper  bulb,  without  contaminating  the  water  with  the  salts. 

Fig.  199  shows  a  section  of  the  upper  part  with  the  mode  of  filling 
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the  lower  bulb  with  water  by  a  long  ftinnel,  e,  extending  through  the 
cap  and  neck  of  the  apparatus,  d,  into  the  large  tube,  /;  this  obviooaly 
prerents  any  portion  of  water  escaping  into  the  upper  bulb ;  the  lower 
bnlb  ia  designed  to  be  filled  in  this  way  about  three-fonrthfi  full  (^ 
cold  water. 

Fig.  200  illustrates  the  ingenious  arrangement  for  introdncisg  tlw 
bicarb,  aoda  and  tartaric  acid  (one  of  which  should  be  in  crystals  par- 
tially powdered)  into  the  upper  bulb ;  a  is  a  rod  with  a  metallic  oon<^ 

Fig.  198.  Fig.  199. 


b,  of  a  diameter  greater  than  the  glass  tube,/,  and  a  leather  washer, 

c,  which  13  thrust  into  the  tube  and  completely  closes  it.  The  wide- 
mouth  funnel,  e,  is  introduced  into  the  cap  and  neck  of  the  apparatus 
and  the  dry  salts,  mixed,  thrown  into  it;  these,  falling  over  the  cone, 
b,  lodge  in  the  upper  bulb ;  the  rod  and  funnel  are  now  removed  and 
the  draught  pipe  screwed  on. 

By  tilting  the  apparatus,  some  of  the  water  runs  through  the  larger 
tube  into  the  upper  bulb,  and,  partially  dissolving  the  mixed  powden^ 
seta  them  to  combining;  a  brisk  evolution  of  carbonic  acid  ensue^ 
and,  by  shaking,  its  absorption  by  the  water  is  facilitated.  By  open- 
ing the  valve  in  the  draught  pipe,  the  charged  water,  by  its  own  elas- 
ticity and  the  pressure  of  the  excess  of  gas,  is  driven  up  the  narrow 
tube  and  through  the  valve,  and  escapes.     The  object  of  the  winj 
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coatinff  is  to  protect  from  injury  in  case  of  explosion,  a  purpose  it  but 
imperfectly  nils. 

The  water  introduced  may  be  flavored  with  syrup,  or  it  may  be 
drawn  into  a  glass  containing  the  flavoring  ingredient.  The  absorp- 
tion of  the  gas  is  greatly  facilitated  by  the  refrigeration  of  the  water, 
and  by  frequently  shaking  it  up. 

This  apparatus  may  serve  the  purpose  of  pharmaceutists  who  do 
not  desije  to  dispense  carbonic-acid  water  as  a  beverage,  but  need  to 
keep  it  on  hand  for  prescription  purposes.  Gasogenes  are  chiefly  im- 
ported from  Paris,  and  sold  for  six  dollars  and  upwards. 

The  chief  use  of  carbonic-acid  water  in  prescription  is  for  dissolving 
saline  substances  in  making  aperient  ana  antacid  draughts,  for  sus- 
pending magnesia,  for  making  solutions  of  citrate  of  potassa,  and  occa- 
sionally by  itself  as  a  grateful  drink  to  allay  thirst  and  lessen  nausea. 
As  a  vehicle  for  magnesia  or  saline  cathartics,  eight  fluidounces  are 
usuallv  prescribed,  to  be  taken  at  once,  or  in  divided  portions  fre- 
quently repeated.  It  parts  with  the  gas  upon  exposure,  and  should, 
tnerefore,  be  used  as  soon  as  possible  after  the  cork  has  been  drawn. 
Sometimes,  when  prescribed  in  small  doses,  it  is  dispensed  in  one- 
ounce  or  two  oimce  vials,  which  are  to  be  kept  cola  and  securely 
corked,  the  contents  of  each  being  taken  separately,  directly  from  the 
mouth  of  the  vial. 

The  chief  imparities  to  which  carbonic  acid  water  is  liable  are  the  carbo- 
nates of  copper  and  lead,  derived  from  the  fountain  and  pipe  from  which  it 
is  4rawn.  These,  parti  calarlj  the  former,  render  carbonic  acid  water  not 
only  worthless,  bat  absolutely  injarioas ;  they  may  be  detected  by  the  metallic 
taste  they  impart  to  it,  by  the  addition  of  ammonia,  which  gives  a  blue 
tint  to  the  salts  of  copper,  and  by  the  ferrocyanide  of  potassium,  which  gives 
a  garnet-colored  precipitate,  if  copper  is  present.  Iodide  of  potassium  in- 
dicates the  presence  of  lead  by  a  yellow  precipitate. 

Mineral  water  coolers  and  syrup  holders  are  necessary  to  all  who  dispense 
this  beverage.  One  of  the  best  forms  of  cooler  consists  of  a  coil  of  half 
inch  pipe  disposed  around  the  inside  of  a  circular  cedar  tub  placed  under  the 
counter ;  the  pipe  is  terminated  by  a  small  air  chamber,  in  which  any  excess 
of  the  gas  is  allowed  to  collect,  so  as  to  be  drawn  off  by  a  screw ;  this  ap- 
pendage may  be  omitted  where  the  bore  of  the  pipe  exceeds  ^  of  an  inch, 
and  where  it  is  not  very  long.  The  size  of  the  tub  and  length  of  the  pipe 
may  be  regulated  by  circumstances  ;  where  the  demand  for  the  water  is  con- 
stant in  hot  weather,  the  tub  should  hold  half  a  bushel  of  ice,  and  the  pipe 
be  at  least  fifty  feet  in  length.  An  objection  to  this  arrangement  is  found 
in  the  fact  that  the  portion  of  the  pipe  between  the  top  of  the  tub  and  the 
end  of  the  draught  pipe  is  not  refrigerated,  and  the  water  it  contains  and  the 
first  which  passes  through  it,  are  invariably  drawn  off  first  into  the  glass. 
This  is  obviated  by  the  construction  of  a  cooler  upon  the  counter,  which  may 
or  may  not  supersede  the  necessity  of  the  cooler  just  described. 

The  cooler  for  the  counter  may  combine  an  ornamental  vase  and  draught 
pipe  with  the  advantage  of  a  coil  surrounded  by  ice,  an  arrangement  now 
very  generally  adopted.  Connected  with  this,  the  cooling  of  the  syrups, 
also,  is  a  desideratum,  and  I  have  recently  contrived  a  vase,  which  consists 
of  a  central,  oval  cylinder  of  galvanized  iron,  closed  at  the  lower  end,  and 
containing  a  coil  of  block-tin  pipe  thirty  feA  long,  which  is  coupled  on  to 
a  lead  pipe  communicating  with  the  copper  fountain  underneath,  and  is  ter- 
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minated  by  a  draught  pipe  in  the  side  of  the  vase ;  this  central  cylindet 
holds  about  half  a  peck  of  broken  ice ;  outside  of  this,  and  fitting  dosdy 
against  it,  are  eight  sjmp  cans  with  a  plated  faucet  at  the  base  of  eadi, 
arranged  as  closely  as  possible  to  admit  of  their  being  conveniently  used, 
and  all  proceeding  from  the  part  of  the  vase  facing  behind  the  counter. 
This  ice  cylinder  and  series  of  cans  form  a  perfect  circle  with  straight  sides, 
and  over  the  hole  a  tin  casing  fits  accurately,  having  the  proper  external 
contour  to  form  a  graceful  vase,  and  the  intervening  space  betweoo  this  and 
the  inside  cylinders  is  occupied  by  an  air-chamber,  which  ftunishes  a  non* 
conducting  medium  between  the  ice  and  the  external  warmth.     In  order  to 
have  the  syrup  cans  movable  for  the  purpose  of  repairs,  the  fiemcets  are  all 
on  a  line  corresponding  with  the  floor  of  the  vase,  and  the  external  eaaiog 
has  scallops  cut  out  at  its  base  corresponding  with  these  and  the  draa^t 
pipe,  so  that  the  whole  fits  accurately  together,  and  may  be  taken  apart  al 
pleasure. 

This  apparatus  is  well  adapted  to  an  establishment  where  the  sale  is  limited 
or  the  supply  of  ice  small.  It  is  of  too  little  capacity  for  a  large  establiah- 
ment,  requiring  to  be  too  frequently  replenished  with  ice ;  and  when  the 
syrup  cans  are  emptied  it  is  not  readily  apparent,  as  in  the  case  of  a  trant- 
parent  bottle.  The  number  of  syrups  this  cooler  contains  being  limited,  a 
further  assortment  is  required  to  be  kept  in  bottles,  or  in  a  separate  synip 
cooler. 

The  same  principle  is  carried  out  on  a  much  larger  scale  by  some  phanna- 
ceutists  in  coolers  of  18  inches  to  2^  feet  in  diameter  on  top  of  the  counter, 
which,  being  so  well  protected  by  a  layer  of  two  inches  of  non-condoeting 
material,  and  holding  so  large  a  quantity  of  ice,  require  replenishing  only 
once  in  several  days,  except  in  the  hottest  weather ;  these  have  12  symp 
cans  of  half  a  gallon  to  one  gallon  each,  enough  for  a  full  assortment  of 
syrups,  and,  except  for  their  rather  inconvenient  size  leave  nothing  to  desire. 

The  inconvenience  in  drawing  syrups  from  a  faucet,  of  a  drop  collecting 
at  the  tip  of  the  pipe  after  it  has  been  shut  off,  is  obviated  by  an  invention 
of  Isaac  S.  Williams,  of  Philadelphia,  by  which  a  flat  disk  of  metal  moves 
with  the  lever  and  closes  the  end  of  the  pipe  as  soon  as  the  flow  is  stopped ; 
by  this  contrivance  the  intrusion  of  flies  and  ants  into  the  faucet  is  gwded 
against. 

Artificial  Mineral  Waters, 

This  class  of  preparations  has  never  attained  a  popularity  to  compaie 
with  the  natural  waters,  but  some  pharmaceutists,  who  dispense  largdy  of 
carbonic  acid  water,  connect  with  this  branch  of  their  business  the  following; 
or  others : — 

Artificial  Saratoga  Water. 

Mix  Chloride  of  sodium Jj. 

**  magnesium,  solution^ f5y. 

Bicarbonate  of  soda 5i- 

Solution  of  iodine  (LugoPs) f588. 

Tincture  of  chloride  of  iron f  JJsa 

Carbonic-acid  water Oisa 

Filter.  Into  a  Oj  tumbler  introduce  f^j  of  the  mixture,  fill  it  np  witb 
cjtrbonic-acid  water,  and  drink  immediately. 

I  Commercial  muriatic  acid  aatorated  with  magnesia. 
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Acidum  Boractcum.    (Baracic  or  Boric  Acid,   BO,+3HOa61.9.) 

For  medicinal  purposes,  this  acid  is  prepared  from  borax.  Mitscherlich 
recommends  the  following  process :  One  part  of  borax  is  dissolved  in  foor 
parts  of  boiling  water,  and  decomposed  by  a  quantity  of  muriatic  acid  suffi- 
dent  to  impart  to  the  liquid  a  strong  reaction  on  litmus  paper;  on  cooling, 
boradc  add  separates  in  shining  scaly  crystals,  which  are  purified  by  recrys- 
tallization. 

Muriatie  add  is  preferable  to  sulphuric  acid,  for  its  extraction,  because 
the  boracic  acid  can  be  easily  purified  from  the  former  acid  adhering  to  it, 
while  sulphuric  can  only  be  entirely  expelled  by  exposing  the  product  to  a 
strong  heat,  or  by  precipitating  the  hot  solution  wHh  a  sufficient  quantity  of 
nitrate  of  baryta. 

The  acid  is  free  of  odor,  has  a  bitter  taste,  dissolves  in  20  parts  of  cold 
water,  and  5  parts  of  alcohol ;  its  composition,  as  shown  in  the  syllabus, 
is  one  equivalent  of  boron,  10.9,  three  of  oxygen,  24s=34.9,  combined  with 
one  eq.  of  basic  water  and  two  of  water  of  crystallization.  It  reddens  litmus 
paper  and  imparts  to  curcuma  paper  a  peculiar  brown  color.  On  boiling 
the  solution  much  acid  evaporates  with  the  aqueous  vapor ;  its  alcoholic 
solution  bums  with  a  green  flame. 

Imparities  which  it  may  contain  are  detected  by  alcohol,  which  leaves 
most  of  them  behind ;  sulphuretted  hydrogen,  if  metallic  salts  are  present ; 
chloride  of  barium,  if  sulphuric  acid,  and  nitrate  of  silver,  if  muriatic  acid 
is  present  The  salts  of  boracic  acid  are  all  soluble,  and  are  decomposed 
in  solution  by  most  acids. 

Boracic  acid  is  classified  as  a  sedative  ;  it  is  not  much  used  in  medidne, 
except  in  combination  with  soda,  as  borax,  and  with  bitartrate  of  potassa, 
whietk  it  renders  soluble.     (See  Potassm  et  Boracis  Tartras,) 

Acidum  ChromicunL    Cr,O,aB50.75. 

Prep, — ^To  100  parts,  by  measure,  of  cold  saturated  solution  of  bichromate 
of  potassa,  150  parts  of  pure  sulphuric  acid  are  added  and  allowed  to  remain 
till  cool ;  the  snlphuric  acid  unites  with  the  potassa,  and  the  chromic  acid 
crystallizes  in  deep  red  needles — very  soluble  and  deliquescent.  It  is  a 
powerful  oxidizing  and  bleaching  agent,  and  acts  as  a  solvent  of  organic 
matter.  In  medicine  its  chief  use  is  a  caustic  application,  which,  it  is  said, 
is  less  painful  than  most  others,  and,  when  rightly  managed,  does  not  spread 
beyond  the  prescribed  limits,  and  so  soon  as  its  corrosive  operation  is 
finished  passes  into  the  state  of  inert  pulverulent  sesquioxide  ;  diluted  with 
two  parts  of  water,  it  has  been  used  with  success  as  an  injection  in  uterine 
hemorrhage.  When  heated  to  a  temperature  between  356^  and  374^,  it 
melts  into  a  reddish-brown  liquid,  which,  on  cooling,  becomes  a  red,  opaque 
brittle  mass.  If  a  few  drops  of  alcohol  are  allowed  to  fall  on  a  small  por- 
tion of  the  acid,  a  vigorous  action  takes  place,  attended  with  an  increase  in 
bulk,  and  the  liquid  formed  becomes  yellowish-brown. 

Acidum  Muriaticum,  {Hydrochloric  or  Chhrohydric  Acid,  HCl=36.o.) 

Prepared  by  the  action  of  sulphuric  acid  and  water  on  chloride  of 
sodium  (common  salt) ;  bisulphate  of  soda  and  hydrochloric  acid  are 
formed ;  the  latter  gas  is  distilled  over,  the  process  being  conducted 
in  a  retort  or  flask,  connected  with  a  receiver  containing  water,  which 
absorbs  it  rapidly  in  proportion  as  it  is  refrigerated.  A  colorless  or 
slightly  yellow  transparent  liquid,  giving  oft*  white  acid  fumes  on 
exposure  to  the  air.  The  sp.  gr.  of  the  medicinal  acid  is  1.16,  which 
indicates  the  composition  H,C1  -h7UO»99.5. 
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Bationaie. — ^The  water  of  the  sulphuric  acid  is  decomposed  in  the 
reaction,  its  oxygen  combining  with  the  sodium  of  the  chloride  of 
sodium  to  form  soda,  which  unites  with  the  sulphuric  acid  to  form 
bisulphate  of  soda,  while  the  hydrogen  of  the  water  and  the  chlorine 
being  in  a  nascent  condition  combine  to  form  the  gaseous  hydro- 
chloric  acid  which  distils  over  and  is  absorbed  by  the  water  in  the 
receiver.    2  (HCSO^) + NaCl= NaO,HO,2S03 + HCl.) 

Tests, — It  should  not  dissolve  gold  leaf,  as  shown  by  the  acid  after  digest- 
ing with  it,  giving  no  precipitate  with  protochloride  of  tin.  The  absence 
of  metallic  and  saline  imparities  is  shown  by  its  being  entirely  volatile,  and 
yielding  no  precipitate  with  chloride  of  barium  hydrosolphoric  acid  or 
ammonia  in  excess. 

Reactions. — Muriatic  acid  may  be  recognized,  by  the  evolution  of  chlo- 
rine, on  treating  a  muriate  with  SO,  and  black  oxide  of  manganese ;  by  the 
white  precipitate  occasioned  by  a  soluble  lead  salt  which  is  insoluble  in 
ammonia  and  acids,  but  soluble  in  much  hot  water ;  by  the  white  precipi- 
tate, produced  in  proto-salts  of  mercury  which  is  rendered  black  by  am* 
monia,  dissolves  very  slowly  in  boiling  muriatic  or  nitric  acids,  but  readOy 
in  chlorine  water  and  in  aqua  regia ;  by  the  white  precipitate  with  nitrate 
of  silver  which  acquires  a  dark,  ultimately  black  color,  in  the  sunlight^  is 
insoluble  in  nitric  acid,  but  readily  soluble  in  ammonia. 

Acidum  Muriaticum  Dilvium  U.  S.  P. 

Take  of  Muriatic  acid         .        .        .        .4  troyounces. 

•    Distilled  water       ....    A  sufficient  quantity. 

Mix  the  acid  in  a  glass  vessel,  with  sufficient  distilled  water  to 
make  the  diluted  acid  measure  a  pint. 

The  specific  gravity  is  1.038.  JBy  the  former  editions  of  the  Phar 
macopoeia  fluid  measure  was  designated  instead  of  weight,  so  that  the 
strength  of  the  resulting  diluted  acid  was  dependent  upon  the  weight 
of  the  strong  acid  employed ;  hj  directing  the  weighing  of  the  strong 
acid  any  deficiency  in  its  specific  gravity  is  compensated  by  an  in- 
crease of  quantity,  so  that  the  resulting  diluted  acid  cannot  vary  widely 
from  the  standardl    Its  dose,  as  a  tonic»  is  from  15  to  40  mimms. 

Acidum  JSKtricum  U.  S.  P.    {Nitric  Acid.  H0,N0p-f8H0— 90.) 

Prepared  by  the  action  of  sulphuric  acid,  in  excess,  upon  an  equal 
weight  of  nitrate  of  potassa  (saltpetre)  in  a  glass  retort,  when  nitric 
acid  and  bisulphate  of  potassa  are  formed.  Two  equivalents  of  sul- 
phuric acid  combine  with  one  of  potassa  to  form  the  bisulphate,  and 
one  equivalent  of  nitric  acid  is  set  free,  KO,N03+2  (HO,SOJ  «K0, 
2303  + H0,+H0,N03.  The  acid,  being  volatile,  is  distilled  over  by 
the  application  of  heat.  It  is  a  colorless  transparent  liquid,  with 
powerfully  acrid  odor,  and  is  exceedingly  corrosive,  staining  the  skin 
yellow.  The  strongest  acid,  containing  one  equivalent  of  water,  has 
the  specific  gravity  1.521 ;  but,  owing  to  the  presence  of  water  in  the 
ingredients  used  in  its  preparation,  and  its  mixing  readily  in  all  pro- 
portions with  water,  it  is  usually  weaker,  and  has  its  specific  gravity 
reduced  in  proportion  to  its  dilution.  In  the  Pharmacopoeia  of  1840, 
the  officinal  strength  was  1.5,  but  it  has  been  changed  in  the  two  last 
editions  to  1.42,  as  stated  in  the  Syllabus,  the  object  being  to  adapt  it 
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more  nearly  to  the  usual  strength  of  the  commercial  article,  and  to 
establish  a  standard  easily  attained.  The  proportion  added  to  water 
in  making  the  diluted  acid  was  changed  to  correspond,  and  in  the  last 
edition,  by  the  substitution  of  weight  for  measurement  in  designating 
the  quantity,  greater  uniformity  was  secured. 

If  nitric  acid  of  a  higher  specific  gravity  than  1.42  be  distilled,  a 
stronger  acid  passes  over  first,  and  the  boiling  point  of  the  residue  in 
the  retort  gradually  rises  to  253°,  when  the  officinal  acid  of  1.42  is 
distilled.  An  acid  lighter  than  1.42  also  boils  at  a  lower  temperature, 
distilling  a  still  weaker  acid,  the  boiling  point  gradually  rising  to  253^, 
when  it  remains  stationary ;  the  officinal  acid  \iow  distils,  having  the 
composition  N0,+4H0,  and  containing  60  per  cent.  NO,  and  40  per 
oent.  HO. 

Tesls. — The  principal  imparities  are,  nitrous  acid,  which  is  shown  by  a  red 
color ;  snlphnric  acid,  which  may  be  detected  by  adding  to  the  diluted  acid 
ft  solution  of  chloride  of  barinm ;  and  chlorine  or  mnriatic  acid,  which 
would  occasion  a  white  precipitate  with  nitrate  of  silver. 

IteacHons. — Nitric  acid  is  remarkable  for  furnishing  salts  which  are  in- 
Tftriably  soluble,  except  some  basic  salts  of  which  the  oflScinal  subnitrate  of 
bismuth  is  an  example. 

Cyanide  of  potassiam,  mixed  with  a  nitrate  and  heated  on  platinum  foil, 
causes  detonation  and  ignition. 

Copper  filings,  if  mixed  with  a  nitrate,  will  cause  the  eyolution  of  red 
nitrous  acid  fumes  after  the  addition  of  concentrated  sulphuric  acid. 

The  solution  of  a  nitrate,  to  which  concentrated  sulphuric  acid  has  been, 
ftdded,  and  afterwards  a  crystal  of  protosulphate  of  iron,  acquires  a  deep 
brown  color  around  the  crystal,  which  disappears  on  agitation  or  on  heating. 
Added  to  morphia  or  one  of  its  salts,  nitric  acid  strikes  a  blood-red  color, 
which  changes  to  yellow  ;  a  reaction  which  may  also  be  produced  by  heating 
ft  nitrate  in  a  test  tube  with  a  drop  of  sulphuric  acid,  and  then  adding  morphia ; 
the  same  effect  is  produced  by  brucia  and  commercial  strychnia.     • 

Acidum  Nitricum  Dilulum  U.  S.  P. 

Take  of  Nitric  acid  three  troyounces. 

Distilled  water  a  sufficient  quantity. 
Mix  the  acid  in  a  glass  vessel  with  sufficient  distilled  water  to  make 
the  diluted  acid  measure  a  pint. 

The  specific  gravity  of  this  is  1.068.     Dose,  15  to  40  minims. 

Nitrons  acid  (though,  correctly  speaking,  the  name  is  applied  to  a  red- 
oolored  gas,  having  the  composition  NO,,  formed  whenever  binoxide  of  nitro- 
gen, NOg,  escapes  into  the  air)  is  commonly  understood  in  trade  to  apply  to 
fuming  red-colored  nitric  acid,  such  as  passes  over  chiefly  at  the  commence- 
ment and  close  of  the  process  of  distilling  nitrate  of  potassa  with  sulphuric 
acid,  as  above.  This  kind  of  nitric  acid  contains  nitrous  acid  fumes,  which 
the  manufacturers  usually  separate  from  the  acid  of  commerce  by  boiling,  thus 
rendering  it  colorless.  The  best  and  most  distinctive  name  for  the  article 
under  consideration  is  nilroso-nitric  acid.  Its  chief  use  to  the  apothecary 
is  in  making  Hope's  camphor  mixture,  which  is  elsewhere  spoken  of  as 
haying  peculiar  value  when  made  with  this  form  of  acid.  As  the  prepara- 
tion of  nitric  and  nitroso-nitric  acid  may  often  be  desirable  to  the  physician 
or  apothecary,  and  as  it  is  an  easy  and  instructive  experiment  to  tlie  tyro,  a 
description  of  the  process  as  practised  in  a  small  way  is  appended. 
23 
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A  retort  and  receiTer,  such  as  are  figured  in  Chapter  I.,  Fig.  182,  will 
answer  the  purpose.     If  the  receiver  is  well  refrigerated,  there  will  be  bo 
difficulty  in  collecting  the  acid  ;  no  luting  of  anj  kind  is  used.     Nitrate  of 
potassa,  with  half  its  weight  of  oil  of  yitriol  (one  equivalent  of  each),  is  now 
distilled ;  at  about  250^  the  acid  commences  to  pass  over,  afterwards  tiie 
heat  is  increased,  when  the  apparatus  becomes  filled  with  red  fumes,  which 
are  absorbed  by  the  nitric  acid  in  the  receiver,  and  with  oxygen,  whidi 
escapes ;  when  the  acid  ceases  to  come  over,  the  process  is  completed. 

On  first  decomposing  the  nitre,  the  sulphuric  acid  unites  with  one-half  of 
the  potassa,  to  form  bisulphate  of  potassa,  which,  above  400^,  acts  on  the 
other  half  of  the  nitre,  •setting  nitric  acid  free,  which  is  decomposed  into 
nitrous  acid  and  oxygen. 

The  red  fuming  acid  should  be  put  away  for  use  in  glass-stoppered  bottles ; 
if  the  colorless  NO^^  is  preferred,  it  is  heated  or  exposed  to  the  air,  to  allow 
of  the  escape  of  the  nitrous  fumes. 

An  extemporaneous  process  for  the  production  of  nitrous  fames  in  nitrie 
acid,  is  to  drop,  into  a  vial  containing  it,  a  few  chips  of  some  pure  kind  of 
wood ;  on  this,  part  of  the  NO^  will  act,  producing  oxidation  of  the  lig- 
neous matter,  and  liberating  red  fhmes.  This  process  is  only  saggestad 
where  the  last  is  impracticable. 

When  free  nitrous  acid  is  mixed  with  a  considerable  quantity  of  Wa^er  it 
is  instantly  resolved  into  nitric  acid,  which  unites  with  the  water  and  binoxide 
of  nitrogen,  escapes  with  effervescence,  but  this  change  does  not  occur  in  the 
presence  of  nitric  acid,  for  which  nitrous  acid  has  a  strong  affinity. 

Acidum  Nitromuriaticum  U.  S.  P.   {Aqua  Beffia.) 

Take  of  Nitric  acid  three  troyounoes. 
Muriatic  acid  jfive  troyounces. 

Mix  them  in  a  glass  vessel,  and,  when  effervescence  bas  ceased, 
keep  the  product  in  a  well-stoppered  bottle,  in  a  cool  place,  protected 
from  the  light. 

This  forms  a  deep  yellow,  corrosive,  fuming  liquid,  containing  chlo- 
rine and  nitric  oxide  in  an  unknown  state  of  combination.  The  acid 
dissolves  gold,  from  the  free  chlorine  present.  It  should  be  made  in 
small  quantities,  as  required,  care  being  taken,  in  dispensing  it,  to 
allow  tne  eiiervescence  to  cease  before  securing  the  stopper  in  the 
bottle. 

Acidum  Nitromuriaticum  Dilulum  U.  S.  P. 

Take  of  Nitric  acid  a  troyounce  and  a  half. 

Muriatic  acid  two  troyounces  and  a  hisdf. 
Distilled  water  a  sufficient  quantity. 

Mix  the  acids  in  a  well-stopped  bottle,  having  the  capacity  of  a 
pint.  Shake  them  together  occasionally  during  twenty-four  nours, 
and  then  add  sufficient  distilled  water  to  make  the  diluted  acid  measure 
a  pint.    Lastlv,  keep  it  in  a  cool  place,  protected  from  the  light 

This  diluted  acid  is  a  new  officinal  and  a  convenient  and  long  needed 
preparation  for  the  practitioner.  The  eminent  usefulness  of  nitro- 
muriatic  acid  as  a  tonic  and  stimulant  to  the  liver,  makes  it  important 
that  a  preparation  of  convenient  strength  for  use  should  be  provided 
by  the  pharmaceutist.  The  chlorine  and  nitric  oxide  eliminated  from 
the  strong  acid  are  fully  retained  in  solution  in  the  water  here  added 
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to  them.  The  dose  is  firom  15  to  80  drops,  which  should  be  adminis- 
tered in  a  considerable  quantity  of  sugar  and  water,  preferably  sucked 
through  a  glass  tube  so  as  not  to  affect  the  teeth. 

Addum  Sulphuricutn  U.  S.  P.  {Oil  of  Vitriol^  Sulphuric  Acid.  HO,SOj.) 

Made  by  burning  sulphur  and  nitrate  of  potassa  together  in  leaden 
chambers.  Sulphur,  when  burned,  forms  sulphurous  acid  (SO,),  which, 
in  contact^  in  the  form  of  yapor,  with  nitrous  acid  from  the  burniufi; 
bitre,  and  water,  becomes  more  highly  oxidized  into  sulphuric  aci^ 
80y  which  combines  with  one  equivalent  of  ^ater. 

It  is  an  oily-looking,  very  heavy  liquid  (sp.  gr.  1.845),  without  color 
when  pure,  having  no  odor,  but  an  intensely  acid  caustic  taste.  It 
becomes  darkened  in  color  by  contact  with  vegetable  substances,  which 
it  chars  by  abstracting  from  them  the  elements  of  water.  When 
mixed  with  water,  it  readily  combines  with  it,  disengaging  heat ;  its 
strong  affinity  for  water  is  one  of  its  useful  properties.  W  hen  largely 
diluted  with  water,  it  is  apt  to  deposit  a  white  precipitate  of  sulphate 
of  lead  derived  from  the  leaden  vessels  used  in  concentrating  it.  It 
unites  with  alkalies  and  alkaline  earths,  and  separates  all  other  acids 
more  or  less  completely  &om  their  combinations  with  these. 

BeactUmB, — It  is  easj  to  detennine  the  nature  of  liiis  acid,  whether  free 
or  in  combination ;  its  characteristic  reaction  is  a  white  precipitate  with  all 
soluble  salts  of  baryta,  which  is  insoloble  in  water,  in  acids,  aod  alkalies. 

Impurities, — Sulphate  of  lead  is  apt  to  be  present  in  snlphuric  acid,  and 
maj  be  detected  and  separated  bj  dilution  with  an  equal  bnlk  of  water,  which 
wiU  separate  it  as  a  white  cloud.  Arsenic  is  an  occasional  imparitj,  which 
BAj  be  detected  by  snlphuretted  hydrogen,  giving  a  yellow  precipitate  when 
MMed  through  it.  Arsenic,  if  present  in  sulphnric  acid,  may  be  removed 
by  adding  some  muriatic  acid,  and  heating,  when,  by  double  decomposition, 
water  and  chloride  of  arsenic  are  formed,  the  latter  readily  volatilizing  ;  it 
if  necessary  to  evaporate  the  excess  of  water  from  the  acid  afterwards  (Buch- 
ner's  method).  To  avoid  this,  Loewe  proposed  to  add  chloride  of  sodinm 
to  the  heated  acid  gradually,  as  long  as  arsenical  vapors  are  emitted  ;  the 
sulpharic  acid  will  be  contaminated  with  a  little  sulphate  of  soda,  which, 
however,  does  not  render  it  unfit  for  any  ordinary  purpose. 

Medical  Properties, — ^It  is  only  prescribed  internally  in  one  of  the 
officinal  diluted  forms  which  follow,  though  occasionally  the  strong 
acid  is  used  in  ointments.  It  is  a  powerful  tonic,  an  antiseptic,  and  a 
refrigerant,  and,  externally,  is  used  as  a  caustic,  though  rather  unsuited 
for  that  use. 

Acidum  Sulphuricum  Dilutum  U.  S.  P. 

Tskke  of  Sulphuric  acid  two  troyounces. 

Distilled  water  a  sufficient  quantity. 

Add  the  acid  gradually  to  fourteen  fluidounces  of  distilled  water 
and  mix  them ;  then  filter  through  paper  and  pass  sufficient  distilled 
water  through  the  filter  to  make  the  diluted  acid  measure  a  pint  The 
specific  gravity  of  this  is  1.082.  The  white  precipitate  at  first  formed, 
on  mixing  with  water  (sulphate  of  lead),  will  be  separated  on  the  filter, 
leaving  the  pure  diluted  acid.  Its  dose  is  from  15  to  40  minims,  freely 
diluted 
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Acidum  Sulphuricum  AromcUicum  U.  S.  P.    {EUxir  of  Vitriol) 

Take  of  Sulphuric  acid  six  troyounces. 

Ginger,  in  coarse  powder,  a  troyounce. 

Cinnamon,  in  coarse  powder,  a  troyounce  and  a  half. 

Alcohol  a  sufficient  quantity  to  make  two  pints. 

Add  the  acid  gradually  to  Oj  alcohol,  and  allow  the  liquor  to  oool 
Mix  the  ginger  and  cinnamon,  and  having  put  them  into  a  percolator, 
pour  alcohol  gradually  upon  them  until  a  pint  of  tincture  is  obtained. 
Lastly,  mix  the  diluted  acid  and  the  tincture. 

Formerly,  the  tincture  was  made  by  treating  the  powdered  aromatiGS 
directly  with  the  mixed  alcohol  and  acid.  The  present  process  is  an 
improvement,  giving  a  clearer  and  more  elegant  tincture.  Elixir  of 
vitriol  is  stronger  than  diluted  sulphuric  acid,  though  its  dose  in  drops 
is  usually  about  the  same,  the  alcoholic  liquid  giving  smaller  drops 
than  the  aqueous. 

This  preparation  is  very  extensively  used  as  a  refrigerant,  tonio,  and 
astringent.  It  is  a  popular  remedy  lor  night-sweats  in  phthisig,  and 
fer  debility  generally.  In  making  solutions  and  pills  of  quinine,  alao 
in  the  officiniBil  infusion  of  cinchona,  it  has  important  pharmaceutical 
uses. 

Addwra  Sulphurosum  U.  S.  P.    {Sulphurotia  AdcL) 

Take  of  Sulphuric  acid  eight  troyounces. 

Charcoal,  in  coarse  powaer,  a  troyounce. 
Distilled  water  thirty-six  fluidounces. 

Pour  the  acid  upon  the  charcoal,  previously  introduced  into  a 
matrass,  and  shake  them  together.  Connect  the  matrass  with  a  wash- 
ing bottle,  and  this,  by  means  of  a  bent  glass  tube  reaching  nearly  to 
the  bottom  of  it,  with  a  two-necked  bottle  containing  the  distilled 
water.  To  the  other  neck  of  this  bottle  attach  another  bent  tube,  and 
let  it  dip  slightly  into  a  solution  of  carbonate  of  soda.  All  the  joints 
having  been  properly  luted,  apply  heat  to  the  matrass  until  gas  ceases 
to  be  evolved,  preventing  the  temperature  of  the  distillate  from  riainj^ 
by  means  of  cold  water  applied  to  the  bottle  containing  it  Lastly, 
pour  the  sulphurous  acid  into  half-pint  bottles,  which  must  be  well- 
stopped,  and  kept  in  a  cool  place. 

When  sulphuric  acid,  SO3,  is  heated  in  contact  with  certain  oxidizable 
substances,  among  which  is  common  charcoal,  it  parts  with  one  equiva- 
lent of  oxygen,  and  is  converted  into  sulphurous  acid,  SO, ;  uus  is^ 
a  gas  very  soluble  in  water,  and  by  passing  it  into  a  vessel  containing 
water  it  is  absorbed,  and  constitutes  the  liquid  acid.  The  interven- 
tion of  a  wash  bottle  containing  water,  and  of  an  additional  bottle  of 
carbonate  of  soda  is  to  remove  any  portions  of  sulphuric  and  car- 
bonic acids,  the  latter  a  product  of  the  oxidation  of  the  carbon.  This 
is  a  new  preparation  in  the  Pharmacopoeia ;  it  is  adapted  to  the  treat- 
ment of  certain  skin  diseases,  but  practitioners  have  as  yet  but  little 
familiarity  with  its  uses.  It  is  a  powerful  antiseptic  and  bleaching 
agent,  and  the  gas,  when  liberated,  is  corrosive  ana  suffocating. 

It  is  a  colorless  liquid,  having  the  odor  of  barniDg  salphnr,  and  a  siil- 
pbaroQs,  sour,  and  somewhat  astringent  taste.     Its  specific  gravity  is  about 
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1.085.  When  saturated  with  ammonia,  and  then  treated  with  an  excess  of 
chloride  of  barinm,  it  should  afford  a  clear  or  nearly  clear  solution  on  tho 
addition  of  mnriatic  acid  in  excess. 

Acidum  Phosphoricum  Glaeiale  U.  S.  P.    {Phosphmc  Acid,) 

This  is  prepared  from  calcined  bones  (bone  phosphate  of  lime),  by 
decomposing  them  with  sulphuric  acid,  by  which  process  a  superphos- 
phate of  lime  is  produced  (the  article  used  as  a  basis  for  the  manure 
known  by  that  name).  The  superphosphate  is  neutralized  by  car- 
bonate of  ammonis^  which  generates  phosphate  of  ammonia  in  soln- 
tion  with  precipitation  of  phosphate  of  lime.  By  calcining  phosphate 
of  ammonia  at  a  red  heat,  the  volatile  ingredient  is  expelled,  and  the 
solid  HO,PO,  remains  combined  with  1,  2,  or  8  equivalents  of  water, 
or  is  a  mixture  of  the  tri,  the  bi,  and  the  monobasic  acid ;  the  amount 
of  water  being  dependent  on  the  temperature. 

This  acid  hence  exists  in  three  allotropio  modifications :  1,  the  or- 
dinary tribasic,  which  is  capable  of  uniting  with  three  equivsdents  of 
a  metallic  oxide,  and  precipitating  silver  salts  yellow ;  2,  pyro-phos- 
phoric  acid,  prepared  by  calcination  of  a  phosphate,  which  unites  with 
DQt  2  equivalents  of  a  base,  and  precipitates  silver  salts  white ;  8,  meta- 
pboephoric  acid,  obtained  by  burning  phosphorus  in  oxygen  or  atmos- 
pheric air ;  this  unites  with  only  one  equivalent  of  a  base,  precipitates 
fdlver  salts  white,  and  has  the  property  of  coagulating  albumen.  To 
convert  the  two  lower  hydrates  into  the  tribasic  acid.  Prof.  Maisch  re- 
oommends  the  use  of  nitric  acid,  as  in  the  formula  for  the  diluted  acid. 
He  finds  that  of  three  specimens  examined,  the  percentage  of  anhydrous 
PO,  was  respectively  70.2  per  cent.,  77.19  and  88.48  per  cent. 

To  obtain  glacial  phosphoric  acid  pure,  the  fusion  must  take  place 
Mt  a  considerable  elevation  of  temperature  in  a  platinum  vessel ;  vessels 
of  clav,  porcelain,  and  glass,  which  are  generally  employed  by  large 
xnanumcturers,  are  objectionable  for  this  purpose,  as  the  resulting  acid  is 
more  or  less  contaminated  with  lime,  magnesia,  and  silicic  acid,  which 
render  the  crystals  slow  of  solution.  Even  silver  vessels  are  corroded 
by  the  melted  acid.  Two  specimens  taken  from  the  same  jar,  of 
Merck's  manufacture  were  found  by  Prof.  Maisch  (see  "Am.  Journal 
of  Pharmacy,"  1860,  p.  193)  to  be  contaminated  in  the  one  case  with 
.794  per  cent.,  and  in  another  with  .818  per  cent  of  these  impurities. 

As  far  as  I  am  acquainted  with  the  source  of  the  phosphoric  acid 
in  the  American  market,  it  is  all  of  the  manufacture  oi  Merck,  of 
Darmstadt,  although  it  is  also  made  by  Morson  &  Son,  of  London, 
and  by  several  other  manufacturers  on  the  Continent  of  Europe,  who 
exhibited  specimens  at  the  late  Industrial  exhibition  in  London.  It 
18  in  transparent,  glossy  looking,  solid  and  very  hard,  though  slightly 
deliquescent  masses,  of  an  intensely  sour  taste,  without  odor,  and  freely,  j 
though  somewhat  slowly,  soluble  m  water  and  alcohol,  dissolving  with 
a  characteristic  crackling  sound. 

"  Its  aqneons  solution  is  not  precipitated  bj  hydrosnlphuric  acid,  and  no 
precipitate  takes  place  after  the  liquid  has  stood  for  fortj-eight  hoars. 
Chloride  of  bariam  causes  a  white  precipitate,  which  is  readilj  dissolved 
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bj  an  excess  of  the  acid.    Ammonia  in  excess  produces  but  a  dight  tl^ 
bidness,  and  caostic  potassa  in  excess  CYolyes  no  ammonia." 

There  are  many  curious  properties  of  phosphoric  acid  compounds 
which  show  them  to  occupy  an  intermediate  place  among  chemical 
agents,  between  mineral  and  organic  bodies,  to  possess  most  unusual 
polymeric  properties,  and  a  pliancy  of  constitution,  which,  to  use  the 
language  of  Graham,  "peculiarly  adapts  the  phosphoric  above  all 
other  mineral  acids  to  the  wants  of  the  animal  economy." 

Acidum  Phosphoricum  Dilutum  IT.  S.  P.   {DihUed  Phasphorie  Acid) 

Take  of  Phosphorus  three  hundred  and  sixty  ^ins. 

Nitric  acid  five  troyounces,  or  a  sufficient  quantity. 
Distilled  water  a  sufficient  quantity. 

Mix  fiye  troyounces  of  nitric  add  with  half  a  pint  of  distilled  wator, 
in  a  porcelain  capsule,  of  the  capacity  of  two  pmts.  Add  the  phosp 
pho^rus,  and  inyert  oyer  it  a  glass  funnel  of  such  dimensions  that  its 
rim  may  rest  on  the  inside  of  the  capsule,  near  the  surface  of  the 
liquid.  Place  the  capsule  on  a  sandbath,  and  apply  a  moderate  heat 
until  the  phosphorus  is  dissolved,  and  red  vapors  cease  to  arise.  If  the 
reaction  become  too  yiolent,  add  a  little  distilled  water ;  and  if  the  red 
yapors  cease  to  be  evolved  before  the  phosphorus  is  all  dissolved, 
gradually  add  nitric  acid,  diluted  to  the  same  extent  as  before  with 
distilled  water,  until  the  solution  is  effected.  Then,  removing  the 
funnel,  continue  the  heat  until  the  excess  of  nitric  acid  is  driyen  of^ 
and  a  syrupy  liquid,  free  from  odor  and  weighing  two  ounces,  remains. 
Lastly,  mix  this,  when  cold,  with  sufficient  distilled  water  to  make  it 
measure  twenty  fluidounces,  and  filter  through  paper. 

Diluted  phosphoric  acid  may  also  be  preparea  by  dissolving  a  troy- 
ounce  of  glacial  phosphoric  acid  in  three  fluidounces  of  distilled  water, 
adding  to  the  solution  forty  grains  of  nitric  acid,  boiling  it  until  re- 
duced to  a  syrupy  liquid,  free  from  the  odor  of  nitric  acid,  and  then 
adding  sufficient  distilled  water  to  make  the  diluted  acid  measora 
twelye  fluidounces  and  a  half. 

The  first  of  these  processes  is  too  inconvenient  to  be  generally  Ibl- 
lowed  by  apothecaries  who  have  ready  access  to  the  glacial  acid-  It 
is  founded  on  the  well-known  power  of  nitric  acid  to  part  with  two  equi- 
yalents  of  its  oxygen  by  contact  with  substances  haying  a  strong  affinitT 
for  that  element.  Of  these^  phosphorus  is  a  remarkaole  instance^  and 
unless  precautions  are  taken  to  check  the  reaction,  as  in  the  formuliv 
it  is  accompanied  by  violent  explosion,  with  danger  of  the  ingredients 
being  thrown  out  of  the  yessel ;  the  use  of  an  inyerted  funnd  to  pie- 
yent  this  is  an  admirable  expedient. 

The  second  process,  founded  on  the  experiments  of  Prof.  Maiacb, 
on  the  conversion  of  the  monohydrated  into  common  or  tribasic  add, 
contains  a  modification  of  the  process  giyen  in  the  last  edition  of  this 
work,  by  the  introduction  of  nitric  acid,  which  is  afterwards  driven 
t>ff  by  boiling ;  the  resulting  acid  is  then  of  the  kind  that  unites  with 
three  equivalents  of  a  base,  and  precipitates  the  salts  of  sUyer  yellow* 

It  is  a  colorless  liquid  without  odor,  of  an  agreeable  acid  tuste,  spi 
gr.  1.056.    It  is  used  in  the  dose  prescribed  in  the  syllabus  as  a  tonio. 
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It  is  employed  in  the  preparation  of  the  phosphatio  lozenges  and  of 
the  syrups  of  phosphate  of  lime  and  other  preparations  of  the  kind. 

The  Yapors  of  boiling  dilated  phosphoric  acid  are  without  action  on  litmus 
paper ;  the  acid  is  not  rendered  turbid  by  alcohol,  and  no  precipitate  is  oc- 
casioned bj  the  dilate  solution  of  a  baryta  salt,  which  remains  not  entirely 
dissolved  in  an  excess  of  phosphoric  acid,  nor  is  it  soluble  in  nitric  and 
mariatic  acids,  but  freely  in  muriate  of  ammonia.  Arsenic  is  sometimes 
present,  either  from  the  phosphorus  or  the  sulphuric  acid  employed,  and  it 
is  then  in  the  state  of  arsenic  acid ;  to  detect  it,  the  acid  is  first  mixed  with 
salpharoas  acid  and  heated  to  expel  the  excess  added,  after  which  the  addi- 
tion of  sulphuretted  hydrogen  causes  a  yellow  precipitate.  Solution  of  sul- 
phate of  lime  produces  a  white  precipitate  soluble  in  acids.  Magnesia  salts 
m  the  presence  of  free  ammonia  cause  a  white  precipitate  insoluble  in  am- 
monia and  ammonia-salts,  but  dissolving  in  acids. 

A  solution  of  a  phosphate  acidulated  with  muriatic  acid,  produces  with  a 
drop  or  two  of  sesquichloride  of  iron,  and  tlie  subsequent  addition  of  ace- 
tate of  potassa,  a  gelatinous,  white  precipitate  of  phosphate  of  sesquloxide 
of  iron. 

Acidum  Hydriodicum  Dilutum  U.  S.  P. 

« 

Take  of  Iodine,  in  fine  powder,  a  troyounce. 
Distilled  water  a  sufficient  quantity. 

Mix  thirty  grains  of  iodine  with  five  fluidounces  of  distilled 
water  in  a  tall  glass-stoppered  bottle,  having  the  capacity  of  half  a 
pint^  and  pass  into  the  mixture  hydrosulphuric  acid  gas  until  the 
color  of  the  iodine  entirely  disappears,  and  a  turbid  liquid  remains 
Detach  the  bottle  from  the  apparatus  employed  for  introducing  the 
gas,  and  gradually  add  the  remainder  of  the  iodine,  stirring  at  the 
same  time.  Then  re-attach  the  bottle,  and  again  pass  the  gas  until  the 
liquid  becomes  colorless.  Decant  the  liquid  into  a  small  matrass 
which  it  is  nearly  sufficient  to  fill,  boil  it  until  it  ceases  to  emit  the 
odor  of  hydrosulphuric  acid,  and  filter  through  paper.  Then  pass 
sufficient  distilled  water  through  the  filter  to  bring  the  filtered  liquid 
to  the  measure  of  six  fluidounces.  Lastly,  keep  the  liquid  in  a  well- 
stopped  bottle. 

The  hydrosulphuric  acid  gas,  required  in  this  process,  may  be  ob- 
tained by  mixing,  in  a  suitable  apparatus,  a  troyounce  and  a  half  of 
solphuret  of  iron,  two  troyounces  of  sulphuric  acid,  and  six  fluid- 
ounces  of  water. 

This  is  a  new  officinal  formula,  considered  quite  an  improvement 
on  the  former  process  of  decomposing  iodide  of  potassium  by  tartaric 
acid.  The  acid  has  a  peculiar  acid  taste  and  smell,  which  are  not  dis- 
agreeable in  its  diluted  state. 

It  is  considered  to  possess  the  medicinal  properties  of  free  iodine 
without  its  local  irritating  eflfects,  if  diluted  witn  water;  it  has  been 
given  in  doses  commencing  with  a  few  drops,  gradually  increasing, 
two  or  three  times  a  day.    It  is  a  good  solvent  for  iodine. 

Diluted  hydriodic  acid  is  a  sour  liquid,  colorless  when  recently  prepared, 
and  ha?ing  the  specific  gravity  of  1.112.  Jt  is  wholly  volatilized  by  heat, 
and  is  decomposed  by  nitric  and  sulphuric  acids,  with  the  liberation  of 
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iodine.     When  kept  in  contact  with  the  air,  it  gradaally  becomes  brown, 
and  acqnireA  an  iodine  odor. 

Acidum  Sydrosulphuricum,  Hydrothionicum,  HS. — Sulphuretted  hy- 
drogen occurs  naturally  in  the  so-called  sulphur  springs,  many  of  which 
have  a  high  reputation  as  remedial  agents.  The  White  Sulphur  Springs, 
in  Virginia,  and  the  far-famed  Aix  la  Chapelle,  Warmbrun,  and  Baden 
Springs,  in  Germany,  and  the  springs  at  Harrowgate,  in  England,  Moffat, 
in  Scotland,  Barnes,  Cauterets,  in  France,  and  many  others,  owe  their  cd^ 
brity,  in  part,  to  sulphuretted  hydrogen.  These  springs  never  contain  it 
alone  to  the  exclusion  of  other  gases  ;  nitrogen,  oxygen,  carburetted  hydro- 
gen, and  carbonic  acid,  are  often  found  in  the  same  waters. 

This  acid  is  prepared  artificially  by  mixing  an  ounce  and  a  half  of  black 
sulphuret  of  iron  with  two  ounces  of  sulphuric  acid,  and  six  of  water,  in  i 
flask,  and  conducting  the  gas  through  a  glass  tube  and  wash  bottle  into 
water.  The  iron,  being  oxidized  by  the  oxygen  of  the  water,  liberates  the 
hydrogen,  which,  in  its  nascent  state,  combines  with  the  nascent  sulphur, 
to  form  this  gaseous  acid,  which,  after  being  washed  by  passing  it  through 
a  little  water,  is  conducted  into  distilled  water,  kept  well  refrigerated. 

It  is  a  colorless  liquid,  of  a  penetrating,  disagreeable  odor,  like  rotten 
eggs,  and  when  inhaled  acts  as  a  poison. 

Ill  contact  with  air,  it  is  decomposed,  hydrogen  being  oxidized  to  water, 
and  sulphur  precipitated.  Uydrosulphuric  or  sulphhydric  acid  precipitates 
a  large  class  of  metallic  salts,  and  is,  on  that  account,  very  much  used  as  a 
test  liquid  in  analytical  researches. 

It  is  free  of  sulphuric  acid,  if  no  precipitate  occurs  with  chloride  of  bari- 
um, and  of  muriatic  acid,  if  the  filtrate  from  the  precipitate  with  nitrate  of 
copper  occasions  no  precipitate  with  nitrate  of  silver. 

The  natural  sulphur  waters  are  much  used  in  rheumatic  and  cutaneous 
diseases ;  externally,  as  baths,  and  also  freely  in  large  draughts. 

The  aqueous  solution  of  this  acid  is  not,  I  believe,  prescribed  as  a  medicine. 

Actdum  Hypophosphoricum,  H0,+2H0,P0. 

Hypophosphorons  acid  is  a  compound  of  phosphorus  and  oxygen,  one 
equivalent  of  each,  PO.  It  requires,  however,  not  less  than  three  equiva- 
lents of  water  to  form  the  liquid  acid,  and  of  these,  two  equivalents 
enter  into  its  salt«,  one  only  being  replaced  by  bases.  When  heated,  these 
salts  emit  phosphuretted  hydrogen,  a  peculiar  self-inflammable  gas  (fire- 
damp) of  an  odor  reminding  some,  of  garlic.  They  are  permanent  in  the 
air,  but  in  solution,  by  heat,  are  liable  to  absorb  oxygen ;  they  are  all 
soluble  in  water,  and  a  few  are  crystalline.  Several  processes  have  been 
used  to  produce  these  salts.  Rose  recommends  boiling  phosphorus  in  a 
solution  of  caustic  baryta  till  all  the  phosphorus  disappears,  and  the  vapors 
have  no  longer  the  garlic  odor.  Lime  is  found  to  answer  the  same  purpose, 
and  is  commonly  used.  Hypophosphite  of  lime  is  perhaps  the  most  import- 
ant of  these  salts ;  by  oxidation  in  the  animal  economy,  it  is  probably  con- 
verted into  readily  assimilable  nascent  phosphate  of  lime,  and  by  decom- 
position it  furnishes  the  other  salts  of  this  acid  and  the  acid  itself. 

So  far  as  I  am  aware,  this  acid  has  not  been  prescribed  in  a  free  state, 
but  it  is  highly  probable  that  it  may  come  into  use.  Any  claims  which 
])hosphoric  acid  may  possess  as  an  agent  to  supply  the  waste  of  phospboma 
and  phosphates  in  the  human  economy,  must  be  more  than  equalled  by  thia 
acid.  Hypophosphite  of  baryta  is  the  salt  which  is  most  eligible  for  the 
preparation  of  this  acid,  but  it  is  convenient  to  prepare  it  from  the  li 
salt,  viz : — 
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Take  of  Hypopbosphite  of  lime    .  480  grains. 

Crystallized  oxalic  acid  .        .  850  g^ins,  or  sufficient 

DistiUed  water        ....        9  floidoances. 

Dissolye  the  hjpophosphite  of  lime  in  six  ounces  of  the  water  and  the 
acid  in  the  remainder,  with  the  aid  of  heat ;  mix  the  solutions,  pour  the 
mixture  on  a  white  paper  filter,  and  when  the  liquid  has  passed,  add  dis- 
tilled water  carefully,  till  it  measures  ten  fluidounces,  and  evaporate  this  to 
eight  and  a  half  fluidounces. 

The  solution  thus  prepared  contains  about  ten  per  cent,  of  terhyd rated 
hypophosphorous  acid  (H0-h2H0,P0),  a  teaspoonful  representing  six 
grains  of  the  acid,  which  contains  two  and  a  quarter  grains  of  phosphorns. 
The  dose  of  this  acid  solution  would  vary  from  ten  minims  to  a  teaspoonful. 

Acidum  Chlorohydrocyanicum, — If  fulminating  silver  is  decomposed  by 
muriatic  acid,  chloride  of  silver  is  precipitated,  hydrocyanic  acid  evolved, 
and  the  liquid  contains  chlorohydrocyanic  acid — 2AgO,C,NO  +  7HCla» 
2AgCl-f  HC\N  +  4H0  +  C,H,NC1,.     It  was  discovered  by  Liebig. 

It  has  been  employed  by  Drs.  Tumbull  and  Turner  in  paralytic  and  tor- 
pid diseases  of  the  eye  and  the  ear,  by  exposing  the  diseased  parts  for  half 
a  minute  to  the  vapors  of  one  drachm  of  the  acid  contained  in  a  sponge  in  a 
proper  vial.  It  acts  as  a  stimulant,  producing  a  slight  irritation  and  sensa- 
tioii  of  heat,  and  dilates  the  pupil  less  than  hydrocyanic  acid. 

Acidum  Sulphohydrocyanicum,  Bhodanicum. — It  has  been  found  in  the 
seed  of  mustanl  and  other  cruciferte,  and  in  the  saliva  of  animals;  but  it  is 
uncertain  whether  pre-existing  or  the  result  of  a  decomposition  by  reagents. 
To  prepare  it,  powdered  anhydrous  ferrocyanuret  of  potassium  is  fused  with 
flowers  of  sulphur  at  a  moderate  heat,  dissolved  in  water,  some  oxide  of  iron 
precipitated  l)y  potassa,  the  filtrate  evaporated,  and  the  concentrated  solution 
distilled  with  phosphoric  acid. 

It 'is  a  colorless  liquid,  of  a  sour  taste,  which,  when  concentrated,  is 
readily  decomposed  on  keeping,  but  keeps  unaltered  for  a  considerable  time 
in  a  diluted  state.  Its  characteristic  property  is  to  impart  a  blood-red  color 
to  all  neutral  pcrsalts  of  iron  and  to  assume  the  same  color  in  contact  with 
paper,  cork,  and  other  organic  bodies  containing  oxide  of  iron. 

It  has  been  used  by  Dr.  Turnbull  in  diseases  of  the  eye,  in  a  manner 
similar  to  chlorohydrocyanic  acid. 


CHAPTER    IV. 

THE  ALKALIES  AND  THEIR  SALTS. 

Alkalies  are  electro-positive  bodies;  they  may  be  divided  into 
inorganic  alkalies,  which  are  oxides  of  peculiar,  light,  and  very  com- 
bustible metals,  and  organic  alkalies  or  alkaloids.  Ammonia  forms  a 
c<->nnecting  link  between  these,  and  may  be  classed  with  either,  though 
most  conveniently  with  the  former.  The  four  alkalies  used  in  inedi- 
cine,  and  to  be  presented  in  the  present  chapter,  are,  potassa,  soda,  lithia, 
and  ammonia.  They  possess  in  common  the  property  of  turning  vege- 
table rcnls  to  green  or  blue,  and  the  yellow  color  of  turmeric,  and  some 
othw  vegetable  yellows,  to  brown.     They  neutralize  acids,  deprive 
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them  more  or  less  of  acidity,  and  form  with  them  salts  which  are 
sometimes  acid,  sometimes  alkaline,  and  sometimes  neutral,  acoording 
to  the  proportions  and  relative  strengths  of  the  acids  employed. 

The  laws  which  govern  the  formation  of  salts  have  been  very  tho- 
roughly studied,  and  are  fully  laid  down  in  works  on  chemistry;  a 
knowledge  of  these,  in  connection  with  the  system  of  nomenclature 
founded  on  them,  is  in  the  highest  degree  important^  whether  to  the 
practical  or  theoretical  chemist. 

The  plan  of  this  work  embraces  only  such  reference  to  the  laws  of 
combination  as  the  pharmaceutical  history  of  some  of  the  leading 
chemicals  will  necessarily  bring  into  view.  The  officinal  names  are 
partly  chemical  and  partly  empirical,  being,  as  more  fully  explained 
m  the  chapter  on  the  Pharmacopoeia  and  its  Nomenclature,  framed 
with  a  view  to  distinctness  and  adaptation  to  the  purpose,  rather  than 
to  chemical  accuracy  or  elegance. 

In  chemical  worxs,  the  cl^tssification  of  these  is  in  accordance  with 
their  chemical  relations  and  affinities^  while  in  treatises  on  materia 
medica,  they  are  arranged  according  to  their  therapeutical  properties 
In  a  pharmaceutical  work  like  the  present,  it  will  be  well,  perhaps^  to 
present  yet  a  different  arrangement,  and  bring  them  into  view  with 
reference  to  their  commercial  sources  and  modes  of  preparation.  The 
following  arrangement  is  adopted  in  this  chapter.  The  alkaline  salu 
are  classified  into  syllabi,  and  treated  in  the  same  rotation  in  the  text 

Group  1st. — Alkaline  Salts  prepared  from  natural  mineral  deposits, 
"      2d. — SaltSy  starting  with  wood  ashes. 
"      3d. — Salts,  starting  with  common  salt. 
"      4th. — Salts,  starting  with  crude  tartar. 
"      6th. — Preparations  of  ammonia. 

Potassa,  soda,  lithia,  and  ammonia,  in  their  caustic  condition  (or  com- 
bined with  carbonic  acid,  which  rather  modifies  than  changes  their 
medical  properties),  are  used  in  medicine  chiefly  for  neutralizing  ex- 
cess of  acids  existing  in  the  secretions.  In  the  case  of  ammoniig  thi« 
use  is  combined  with  a  powerful  arterial  stimulant  property,  adapting 
it  to  low  forms  of  disease.  The  salts  formed  by  these  alkalies  with 
the  acids  vary  in  their  therapeutical  properties.  Some  have  a  special 
tendency  to  the  skin,  some  to  the  kidneys,  some  to  the  boweb^  &c. 
Their  physical  properties  are  no  less  various;  although  they  aie 
mostly  crystalline,  some  assume  a  pulverulent  or  amorphous  form. 
The  salts  of  potassa  are  generally  disposed  to  deliquesce  or  become 
(lamp,  while  those  of  soda  effloresce,  or  lose  their  water  of  crystalliza- 
tion, fulling  into  powder.  Those  of  ammonia,  by  decomposition,  libe- 
rate their  volatile  and  alkaline  base,  known  by  its  pungency  and  by 
thn  production  of  a  white  cloud  when  brought  in  contact  with  vapor 
of  muriatic  acid. 

Tlio  (ihiHH  of  salts  formed  by  muriatic  acid,  with  the  alkalies  and 
imrthn,  have  been  found  to  be  compounds  of  chlorine  with  the  metallio 
ntili<!iilH  of  these,  and  might  be  considered  with  the  soiled  hydrio- 
iluUw  (iodidnM)  among  the  halogen  compounds,  but  are  usually  cue 
wllii  tlio  oxynalts. 
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The  oxysalta  of  the  alkalies  are  nearly  all  soluble.  The  bitartratea 
of  potassa  and  ammonia,  and  the  antimoniate  of  soda,  which  occur  as 
white  crystalline  precipitates,  constitute  exceptions^  and  in  their  pro- 
duction furnish  tests  for  potassa  and  soda  respectively.  The  ^eat 
Bolubility  of  the  alkalies  and  their  compounds  constitutes  a  prominent 
distinction  between  them  and  the  earths,  to  be  presented  in  another 
chapter. 

Most  alkalies,  both  organic  and  inorganic,  may  be  detected  by  form- 
ing with  bichloride  of  platinum,  especially  in  the  presence  of  free 
muriatic  acid,  yellow  crystalline  double  chlorides  of  platinum  and  the 
Alkali,  which,  with  the  exception  of  soda  and  a  few  organic  alkalies, 
are  precipitated  irom  a  concentrated  solution,  by  alcohol. 

If  a  potassa  salt  is  heated  in  the  blow-pipe  flame,  the  outer  flame  is 
colored  violet ;  the  same  color  is  produced  on  igniting  alcohol  mixed 
with  a  salt ;  in  both  cases  soda  ought  not  to  be  present,  as  the  color  is 
obscured  by  it.    Soda  imparts  an  intensely  yellow  color  to  flame. 

/     The  Alkalies  and  thbib  Salts. 
Gboup  1. — Alkaline  Salts — Prepared  from  NcUural  Mineral  Deposits. 


FotMse  nitraa,  KO,NOf.     From  inomstatioDS  on  the  soil,  in  IndiA  and  elsewhere. 

Sat-pruHelUf  KONO5,  fused  with  a  little  salphnr,  and  containing  a  trace  of  sulphate. 

P&Uusae  ehroma$f  KO,Cr0^from  chrome  iron  ore  and  nitrate  of  potassa  hj  fusion,  de. 

PoiasMB  hichromas,  KO,2CrOy  from  chromate  by  an  aoid. 

PotasMX  bUulphoM,  KO,UO,2S03.     The  residuum  of  the  process  for  nitric  acid. 

Poiasss  sulplias,  KOSO..    By  aidding  KO  to  the  residuum  of  the  process  for  nitric  acid. 

8ode  boras,  NaO,2BO,+10UO.     Found  native  in  Thibet  and  punfied. 

Sodm  nitroM,  NaO,NO..     Found  native  in  the  desert  in  Peru. 

Sodm  tun^toM^  NaO,WO..    From  natiye  tungstate  of  lime. 

Stl  de  Vtckjf,  NaO,CO,,  &o.     By  evaporating  Vichy  spring  water. 

Lithia^  LiO.     Existing  in  several  minerals  and  mineral  waters. 

Lithia  carbonas,  LiO,CO(,  precipitated  from  the  chloride  by  carb.  ammonia. 

Potass^  Nitras.    {Nitre.    KO,NO,.) 

NitrCf  or  saltpetre,  is  imported  from  the  East  Indies,  where  it  is 
extracted  from  the  soils  by  mixing  them  with  a  little  wood-ashes, 
lixiviating  with  water,  and  crystallizing.  It  is  refined  in  this  country 
by  recrystallization,  and  then  exists  in  large  six-sided,  nearly  colorless 
prisms,  anhydrous,  soluble  in  four  parts  of  cold  water,  and  with  a 
oooling  rather  sharp  taste. 

Among  the  uses  of  nitrate  of  potassa  in  pharmacy,  are  the  preparation  of 
nitric  acid,  of  spirit  of  nitric  ether,  and  of  collodion.  Owing  to  the  im- 
mense consumption  of  it  in  a  pare  form  by  the  manufacturers  of  gunpowder, 
thej  are  resorted  to  for  procuring  the  best  qualities  for  medicinal  use. 
Dnpont,  near  Wilmington,  Delaware,  furnishes  a  fine  article  both  in  crystals 
and  in  the  form  of  a  granular  powder.  It  is  one  of  the  most  popular  of 
the  refHgerant,  diuretic,  and  sedative  medicines.  Dose,  gr.  y  to  9j.  In  over- 
doses it  acts  as  a  corrosive  poison. 

Test. — Much  of  the  saltpetre  of  commerce  is  adulterated  with  nitrate  of 
■oda  and  chloride  of  sodium  (common  salt).  In  the  absence  of  these,  100 
grains  of  the  dry  salt,  treated  with  60  grains  of  sulphuric  acid,  and  the 
whole  ignited  in  a  crucible  till  it  ceases  to  lose  weight,  yield  86  grains  of 
sulphate  of  potassa.     The  presence  of  chlorides  may  be  shown  by  treating  a 
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weak  solution  with  a  few  drops  of  solution  of  nitrate  of  silver,  which  wooM 
throw  down  a  white  insoluble  precipitate  of  chloride  of  silver. 

Sal  Prunelle, — This  is  fused  saltpetre  run  into  round  moulds  about 
the  size  of  a  filbert,  of  a  white  color,  and  possessing  the  properties  of 
the  nitrate.  From  the  use  of  sulphur  in  its  fusion,  it  often  contains 
sulphate  of  potassa.  It  is  used  to  dissolve  in  the  mouth  in  afifectioos 
of  the  throat. 

Soda  Nitras.    {Cubic  Nitre.    NaO,NOj.) 

This  salt  is  found  in  the  desert  of  Atacama,  in  Peru,  where  it  forms 
beds  of  vast  extent.  The  natural  deposits  contain  chlorides  and  sul- 
phates of  soda,  and  other  bases  in  variable  proportions.  The  native 
salt,  therefore,  requires  to  be  purified  by  recrystallization  firom  twice 
its  weight  of  boiling  water,  when  it  is  generally  sufficiently  pure  for 
medical  purposes.  It  is  used  in  the  manufacture  of  sulphurio  and 
nitric  acids,  and  of  manures.  In  a  state  of  purity,  suitable  for  use  in 
medicine,  it  may  be  made  by  neutralizing  carbonate  of  soda  with 
nitric  acid,  evaporating  and  crystallizing.  It  has  been  highly  recom- 
mended in  dysentery  in  a  dose  of  from  half  an  ounce  to  an  ounce  in 
a  day,  in  mucilage. 

It  crystallizes  in  rbombohedrons,  detonates  less  violently  than  saltpetre 
upon  burning  charcoal,  when  it  shows  a  yellow  flame.  Its  solution  in  dis- 
tilled water  is  not  disturbed  by  any  reagent,  except  those  few  precipitating 
the  soda ;  chlorides  are  detected  as  above. 

Potassm  Chromas.    K0,Cr03. 

This  salt  is  obtained  in  large  manufactories  as  a  preliminary  step  to 
the  preparation  of  the  bichromate,  by  melting  powdered  chrome  iron 
ore  (FeOyCrjOj)  with  saltpetre,  dissolving  it  out  with  water,  evapo- 
rating and  crystallizing.  For  pharmaceutical  use  it  may  be  conve- 
niently  made  by  adding  carbonate  of  potassa  to  a  solution  of  the 
bichromate  until  it  has  acquired  a  slight  alkaline  reaction.  It  occois 
in  lemon-yellow  prisms  of  a  bitter,  almost  styptic  taste,  requiring 
little  more  than  two  parts  of  water  at  60^  for  its  solution,  which  has 
an  alkaline  reaction ;  it  is  insoluble  in  alcohol. 

It  is  an  irritating  resolvent,  alterative  and  emetic ;  the  dose  is  one* 
eighth  of  a  grain  every  two  or  three  hours ;  or  from  2  to  4  grs.  as  an 
emetic.  It  is  used  in  the  preparation  of  a  cheap  writing  fluid  with 
extract  of  logwood. 

Potassse  Bichromas.  KO,2CrO,. 

This  salt  is  prepared  from  chromate  of  potassa^  by  adding  to  a 
solution  of  the  latter  sulphuric  acid,  which  abstracts  an  equivalent  of 
the  base  from  two  of  the  chromate,  and  leaves  one  equivalent  of  the 
bichromate  in  solution.  As  obtained  in  commerce  it  is  sufficiently 
pure  for  medicinal  purposes ;  it  crystallizes  in  prisms,  which  are 
isomorphous  with  the  annjdrous  bisulphate  of  potassa^  but  the  latter, 
owing  to  its  greater  solubility  in  water,  can  be  easily  removed  by  ro- 
crystallization  if  present.  Bichromate  of  potassa  has  an  orange-red 
color  and  a  cooling,  bitter,  metallic  taste ;  it  is  soluble  in  10  parts  of 
water  at  ordinary  temperature,  but  is  insoluble  in  alcohoL 
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It  has  beeD  employed  as  a  powerful  alterative  in  the  dose  of  ^V  ^ 
^  grain,  repeated  two  or  three  times  daily.  In  larger  doses,  {  to  1 
ffrain,  it  acts  as  an  emetic,  but  its  use  is  dangerous  on  account  of  its 
irritating  poisonous  properties.  It  has  been  externally  employed  as 
a  caustic  and  irritant  in  the  form  of  a  concentrated  solution,  and  in 
powder.  In  pharmacy  it  is  employed  as  an  oxidizing  agent  in  the 
preparation  ot  valerianic  acid. 

Tests, — Muriatic  acid,  or  comroon  salt,  is  detected  bj  nitrate  of  silver ; 
Bolphuric  acid  or  sulphate  of  potassa  by  chloride  of  barium ;  soda  of  salts 
by  antimoniate  of  potassa  ;  lime  and  magnesia  (as  nitrates  from  imperfect 
purification)  by  carbonate  of  potassa ;  metallic  oxides  by  sulphuretted  hy- 
drogen and  ferrocyanide  of  potassium. 

Potassx  Bisulphas.    -{Bisulphate  of  Potassa.    K0,H0,2S0.) 

Contained  in  the  residuum  of  the  preparation  of  nitric  acid  from 
nitrate  of  potassa,  or  obtained  from  the  neutral  sulphate  by  fusing  it 
together  with  an  excess  of  sulphuric  acid,  and  recrystallizing  it. 

It  is  readily  soluble  in  water,  and  has  a  bitter  acid  taste ;  it  con- 
tains 2H0.  It  is  used  occasionally  in  cases  of  constipation  wlien  the 
tonic  effect  of  an  acid  is  desired.    The  dose  is  one  or  two  drachms. 

Potasses  Sulphas.    ( Vitriolaied  Tartar.     K0,S03.) 

Sulphate  of  potassa  is  prepared  from  bisulphate,  the  residum  left 
after  treating  nitrate  of  potassa  with  sulphuric  acid,  for  the  distillation 
af  nitric  acid ;  it  is  also  a  residuary  product  in  the  manufacture  of 
sulphuric  and  of  tartaric  acid.  To  obtain  the  sulphate  from  bisulphate, 
lime  is  added,  which  on  boiling  abstracts  the  excess  of  sulphuric  acid 
mud  is  precipitated  as  sulphate  of  lime ;  by  boiling  with  carbonate 
of  potassa  the  excess  of  lime  and  sulphate  of  lime  are  removed, 
ana  the  sulphate  of  potassa  is  then  obtained  pure  by  crystallization. 
The  crystals  are  hard,  heavy,  and  usually  regular  in  their  shape,  being 
abort  six-sided  prisms,  terminated  by  corresponding  pyramids.  It  is 
alowly  soluble  in  9J  times  its  weight  of  cold  and  less  than  4  times  its 
weight  of  boiling  water.  It  consists  of  one  equivalent  of  sulphuric 
acid  40,  and  one  of  potassa  47.2=87.2. 

It  is  used  in  the  preparation  of  Dover's  powder,  but  in  this  country 
is  rarely  given  alone  or  in  any  other  combination.  It  is  esteemed  a 
cathartic  in  doses  of  5j  to  ?>ij,  and  often  prescribed  as  such  in  Europe, 
especially  in  cases  of  pregnancy. 

Tests. — Lime  or  its  sulphate  is  detected  by  oxalate  of  potassa ;  muriatic 
acid  or  chlorides  by  nitrate  of  silver ;  metallic  oxides  by  sulphuretted  hy- 
drogen.    It  is  not  often  adulterated  or  sophisticated. 

Sodse  Boras.    {Borax.    NaO,2BO3+10HO.) 

Borax  is  found  native  in  Thibet,  and  imported  in  a  crude  condition 
from  India,  also  manufactured  from  native  boracic  acid  in  Tuscany. 
In  its  refined  condition  it  is  in  large  and  handsome  white  crystals, 
semi-transparent,  with  slight  alkaline  reaction,  and  slightly  alkaline 
not  disagreeable  taste,  soluble  in  12  parts  of  cold  water.  Borax  con- 
sists of  two  equivalents  of  boracic  acid  69.8,  and  one  of  soda  81.3>b 
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101.1.  The  proportion  of  water  of  oTystallization  appears  to  yvtj 
with  the  process  of  crystallization,  though  generally,  as  stated  in  tbft 
syllabus,  ten  equivalents.  This  salt  is  called  M-borate  of  soda,  be- 
cause it  contains  two  equivalents  of  its  acid  constituent,  and  sub-honH^ 
of  soda  because  it  is  alkaline  in  its  reaction.  It  is  thus  anomalous  in 
its  relation  to  nomenclature. 

It  is  a  diuretic  and  antacid,  and  by  some  is  said  to  promote  contrao- 
tion  of  the  uterus,  to  which  end  it  is  associated  witn  ergot  It  is  a 
very  favorite  addition  to  gargles  and  mouth- washes — being  much  pre> 
scribed  for  the  sore  mouth  of  infants,  triturated  with  sugar,  1  part  to  7, 
and  touched  to  the  tongue,  or  blown  into  the  mouth  through  a  qoilL 

It  is  remarkable  for  its  whitening  effect  upon  ointments,  npoa 
which  it  seems  to  act  by  its  sub-alkaline  properties,  partially  saponi* 
fyiug  them  without  materially  diminishing  their  bland  and  emoUient 
ejects. 

Tests, — Alam  is  detected  bj  a  white  precipitate  occasioned  by  carb.  <rf 
potassa;  metallic  oxides  bj  sulphuretted  hydrogen;  snlphnric  acid  bf 
nitrate  of  baryta,  if  the  precipitate  is  insolable  in  water ;  muriatic  add  I7 
nitrate  of  silver,  if  the  precipitate  is  insoluble  in  nitric  acid. 

Tungstate  of  Soda.    NaO,WO,+2HO-169. 

This  salt  has  been  introduced  as  a  preservative  of  cotton  and  other 
textile  materials  from  fire.  Tungstic  acid  consists  of  three  equivalmts 
of  oxygen  combined  with* one  of  the  metal  tungsten;  it  is  obtained 
from  the  native  tungstate  of  lime  by  digesting  it  with  hydrocblorio 
acid ;  chloride  of  calcium  is  dissolved,  and  tungstic  acid  precipitates 
It  is  also  obtained  from  wolfram,  a  native  tungstate  of  manganese  aad 
iron,  by  digesting  it  in  nitrohydrochloric  acid,  which  dissolves  iha 
oxides  of  iron  and  manganese,  and  leaves  the  tungstio  acid  as  a  yeU 
low  powder.  This  acid  is  quite  insoluble  in  water  and  acids,  but  dk^ 
solves  in  alkaline  solutions.  Tungstate  of  soda  may  be  formed  hf 
fusing  the  wolfram  with  carbonate  of  soda,  and  digesting  in  wataTi 
which  dissolves  out  the  soda  salt,  and  on  evaporation  yields  it  ia 
crystals  containing  two  equivalents  of  water. 

The  mode  of  using  it  upon  clothing  to  be  protected  firom  fire  is  at 
follows : — 

To  three  parts  of  good  (dry)  starch,  add  one  part  of  tungstate  of 
soda,  and  use  the  starch  in  the  ordinary  way. 

If  the  material  does  not  require  starching,  mix  in  the  proportkm 
of  one  pound  of  tungstate  of  soda  to  two  gallons  of  water^weil  aatii> 
rate  the  fabric  with  this  solution,  and  dry  it. 

The  heat  of  the  iron  in  no  way  affects  the  non-inflammability  of 
the  fabric. 

Vichy  Salt  for  making  Artificial  Vichy  Wider. 

There  are  two  saline  substances  under  this  name,  obtained  by  eyiqx>- 
rating  the  water  of  the  celebrated  Vichy  spring,  in  Germany;  the  <m% 
consisting  chiefly  of  carbonate  of  soda,  crystallizes  out  when  the  water* 
are  evaporated  to  a  sp.  gr.  of  about  1.200 ;  the  other  is  produced  by 
evaporating  to  such  an  extent  as  that  the  residual  saline  mass  seM 
upon  cooling,  and  therefore  contains  nearly  if  not  quite  all  the  mineral 
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oonstituents  not  susoeptible  of  decomposition  by  the  process.  The 
first  of  these  salts  is  used  for  making  V  ichj  water  extemporaneously, 
the  second  for  baths. 

Lilhia,  (LiO,»14.) 

This  alkali  is  the  oxide  of  a  rare  metal  resembling  sodiam,  which  floats  on 
rock  oil,  and  is  the  lightest  of  all  known  solids.  Sp.  gr.  .5986.  It  belongs 
to  the  class  of  alkalies,  as  its  carbonate  is  soluble  and  has  an  alkaline  reac- 
tion. 

Lithia  exists  in  small  quantities  in  the  minerals  spodnmene  or  triphane, 
petalite,  and  lepidolite,  but  the  most  abundant  source  of  it  has  been  a  native 
phosphate  Triphylene,  found  in  Bavaria,  consisting  of  phosphates  of  Iron, 
manganese,  and  lithia.  This  mineral  is  dissolved  in  hydrochloric  acid,  the 
iron  peroxidized  by  NO^  the  solution  diluted  and  the  phosphate  of  iron 
thrown  down  by  ammonia.  The  manganese  is  removed  by  HS,  and  the  filtered 
liquid  on  evaporation  calcined  and  treated  with  alcohol,  which  takes  up  the 
duoride  of  lithium.  This  source  of  lithia  is  said  to  be  now  exhausted.  It 
is  also  prepared  from  lepidolite  or  lithia  mica,  in  which  it  is  associated  with 
silica,  alumina,  and  potash,  and  from  the  waters  of  Kreuzuach,  in  Prussia, 
and  of  certain  mineral  springs  of  Baden. 

All  the  salts  of  lithia  impart  a  ted  color  to  flame,  similar  to  that  from  stron- 
tia;  soda  hides  this  color.  The  double  phosphate  of  lithia  and  soda  is  a 
very  insoluble  salt,  requiring  1400  parts  of  water  at  59^  for  solution,  hence 
phosphate  of  soda  is  used  as  a  test  for  its  soluble  saHs. 

LMim  CarbmOB.    {Carbonaie  of  LUhia,  LiO,Co,s»36  95.) 

Carbonate  of  lithia  is  slowly  precipitated  fh)m  a  solution  of  chloride  by 
the  addition  of  carbonate  of  ammonia  m  excess ;  it  is  then  washed  with  alco- 
hol and  dried.  « 

In  the  year  1848,  Alexander  Ure,  of  London,  drew  attention  to  an  obser- 
vation of  Lipowitz,  that  a  solution  of  carbonate  of  lithia  exerts  a  remarka- 
ble solvent  power  upon  uric  acid,  and  suggcested  that  advantage  might  be 
taken  of  this  fact  by  injecting  into  the  bladder  such  a  solution,  with  a  view 
to  dissolve  or  disintegrate  uric  acid  calculi. 

In  1857,  Dr.  Garrod,  of  London,  commenced  its  administration  internally 
in  cases  of  goaty  diathesis  and  chronic  gout.  The  atomic  weight  of  this 
alkali  being  very  low,  it  possesses  a  proportionate  saturating  power  upon 
acids,  and  it  has  been  found  by  experiments  that  carbonate  of  lithia  will 
dissolve  urate  of  soda  from  a  piece  of  gouty  cartilage  more  efficiently 
than  either  bicarbonate  of  potassa  or  of  soda.  Dr.  Oarrod  found  that  in 
doses  of  one  to  four  grains,  dissolved  in  water,  and  repeated  two  or  three 
times  a  day,  it  produced  no  physiological  symptoms,  but  exerted  a  marked 
influence  in  cases  where  the  patients  were  voiding  uric  acid,  gravel  causing 
the  formation  of  these  deposits,  to  diminish  and  even  to  cease.  In  gout  it 
is  found  to  diminish  the  frequency  and  severity  of  the  attacks. 

The  carbonate  is  a  white  powder,  having  a  decidedly  alkaline  taste,  not 
nnlike  that  of  bicarbonate  of  soda ;  it  requires  about  100  times  its  weight 
of  water  for  solution.  For  internal  use  the  solution  is  made  very  dilute, 
and  advantage  being  taken  of  the  solvent  action  of  carbonic  acid,  it  is  usually 
dissolved  in  the  proportion  of  five  to  ten  grains  in  a  half  a  pint  of  carbonic 
acid  water.  Dose,  a  wineglassful  three  or  four  times  a  day.  In  cases  of 
gout,  where  more  decidedly  alkaline  solutions  are  indicated,  it  may  be  asso- 
ciated with  bicarbonate  of  soda  or  of  potassa.  The  maximum  dose  is  four 
grains  three  times  a  day. 
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Group  2. — Salts,  Starting  vnth  Wood-ashes. 

^    I.  I  I  ■  ■ 

Pota$h,    Lixivium  from  ashes  of  forest  trees  evaporated  to  a  dark  hard  mass. 
Potasss  oarbonas  impums.     Ignited  potash.     Pearlash. 
iSalceratua.     Dry  pearlash  subjected  to  gaseous  CO^. 

Pota888B  carbonas,  2(KO,CO.),3HO.     Solution  of  pvarlash,  filtered  and  granulated. 
PotaasflB  bioarbonas,  K0,H02C0«.    Passing  CO,  into  solution  of  carbonate,  &c. 
PotasssB  carbonas  pura,  2(KO,CO,)3HO.     Calcining  bicarbonate  and  granulating. 
Liquor  potasss.     Boiling  carbonate  with  hydrate  of  lime,  sp.  gr.  1.065. 
Potassa,  KO,HO.     Evaporating  liquor  potasss  to  dr3me8S,  and  fusing. 
Potassa  cum  caloe.    Equal  parts,  potassa  and  lime,  triturated,  sometimes  fused  to- 
gether. 

Potasse  acetas,  KO,Ao.    Neutralising  acetic  acid  with  carbonate,  and  ciystallisfaig* 

Potassa  dtras,  3K0,Ci.    Neutralizing  citric  acid  with  bicarbonate,  and  granulating. 
Liquor  potassae  citratis.     A  variety  of  extemporaneous  processes. 
Potasix  phoiphoB,  2KO,HO,P05.     Combining  dHOjPO^  with  2  eq.  KO,CO. 
Potassx  hypophosphia^  K0,2U0,P0,  by  precipitating  hypophosphite  of  lime  with  eaiii 

potassa. 
Potassffi  ohloras,  K0,C10|.     Passing  excess  of  chlorine  through  solution  of  potassa. 
Sodtt  chloras^  NaO^ClO^.    Decomposing  chlorate  of  potassa  with  bitartrate  of  soda. 
Potctsssr  silicasy  fusing  together  sQica  and  KOyCO,. 
Potdsssas  picnts.    Saturating  picric  acid  with  KO,E[0. 

It  is  remarkable  that  the  only  available  source  of  carbonates  of 
potassa  is  from  the  combustion  of  vegetable  organizations,  which,  by 
absorbing  the  salts  of  the  alkalies  in  solution  in  the  water  permeating 
the  soil,  have  assimilated  these  into  their  structure,  and  on  their  com- 
bustiou  they  a];e  obtained  in  the  ashes,  remaining  unconsumed.  By 
lixiviating  the  ashes  of  forest  trees  and  evaporating  the  lye,  potash  is 
obtained,  and  by  subjecting  this  to  the  action  of  flame  it  is  converted 
into  pearlash. 

Potash  and  pearlash,  though  Important  in  their  relations  to  the  arts 
and  to  domestic  economy,  are  seldom  employed  in  medicine,  except  in 
the  preparation  of  the  other  forms  of  caustic  and  carbonated  alkali, 
and  the  other  salts  of  potassa  enumerated  in  the  table. 

Salseratus  is  a  useful  and  tolerably  pure  sesquicarbonate  of  potassa, 
prepared  by  subjecting  pearlash  to  the  fumes  of  fermenting  substances 
from  which  it  absorbs  additional  carbonic  acid.  It  occupies  a  position 
intermediate  between  the  carbonate  and  bicarbonate,  and  is  much  used 
in  baking  to  furnish  the  carbonic  acid  which  raises  the  bread,  render- 
ing it  light  and  porous.  Light  cakes  made  with  it  are  generally  con- 
sidered less  objectionable  by  dyspeptics  than  those  made  with  yeask 
Recently  most  of  the  salseratus  of  the  shops  is  an  imperfectly  car- 
bonated bicarbonate  of  soda, 

Potassse  Carbonas.    {Salt  of  Tartar.   2KO,CO,3IIO.) 

Made  by  dissolving  pearlash  in  an  equal  weight  of  cold  water, 
filtering  or  decanting  to  separate  insoluble  matters,  and  evaporating, 
stirring  actively  so  as  to  form  a  granular  powder,  which  is  very  deli- 
quescent, and  usually  contains  water  in  the  proportion  of  three  equi- 
valents to  every  two  of  salt.  It  is  soluble  in  its  weight  of  water. 
It  contains  traces  of  sulphate  of  potassa  and  chloride  of  potassium 
which  do  not  interfere  with  its  medicinal  uses ;  it  also  contains  silica 
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in  tbe  form  of  silicate  of  potassa,  which  on  absorbing  (X),  from  the 
air  is  precipitated.  DosB,  gr.  x  to  5bs,  largely  dilated,  as  an  antacid ; 
extenudly  it  is  prescribed  in  lotions  containing  3ij  to  Oj  of  water. 

PotassK  Bicarbonaa.    {Bicarbonate  of  Potassa.    K0,H02C0,.) 

Made  by  passing  carbonic  acid  gas  (^nerated  by  the  action  of 
diluted  sufpharic  or  muriatic  acid  on  chalk  or  marble)  into  a  solution 
of  carbonate  of  potassa  in  about  three  parts  of  water  unto  saturation, 
then  evaporating  at  a  heat  not  exceeding  160^  and  crystallizing. 

^his  operation  may  be  conducted  with  an  arrangemeut  of  bottles 
such  as  is  shown  in  Fig.  194,  the  gas  being  passed  through  water  to 
free  it  from  impurities,  and  then  discharged  into  the  solution  of  car- 
bonate in  a  beaker  or  other  suitable  containing  vessel.  The  point  of 
sataration  may  be  judged  proximately  by  the  bubbles  of  gas  ceasing 
to  diminish  in  size  as  they  escape  through  the  body  of  the  solution. 

If  the  solution  is  saturated  the  formation  of  crystals  will  commence 
in  the  containing  vessel  as  soon  as  the  requisite  quantity  of  the  gas 
has  been  absorbed.  The  rationale  of  the  process  is  that  tne  carbonate 
of  potassa  having  a  strong  affinity  for  carbonic  acid  is  converted 
into  bicarbonate  by  absorbing  an  additional  equivalent,  a  reaction 
which,  in  this  instance,  requires  one  equivalent  of  water,  which 
gives  to  this  salt  a  determinate  and  uniform  composition — K03b47.2, 
^CO,«-22)«i44,HO«-9,»100.2.  Bicarbonate  of  potassa  is  in  large 
transparent  crystals,  with  a  mild  alkaline  taste,  soluble  in  about  four 
parts  of  water. 

The  uniformity  of  this  salt  fits  it  for  use  as  a  test  for  the  strength 
of  acids,  and  it  is  directed  in  the  Pharmacopoeia  as  the  test  to  ascer- 
tain the  strength  of  acids,  which  it  neutralizes  in  the  ratio  of  their 
strength. 

The  following  tahle  exhibits  the  proportion  of  bicarbonate  of  potassa, 
which  neutralizes  100  grains  of  each  of  the  acids  named : — 

Acetic  acid,  strong,  60  grains.     Diluted  7.5  grains. 
Diluted  nitric  acid  20  grains. 
Diluted  sulphuric  acid  25  grains. 
Citric  acid,  crystallized,  150  grains. 
Tartaric  acid,  crystallized,  133.5  grains. 

Tests, — The  bicarbonates,  if  fully  bicarbonated,  do  not  precipitate  sul- 
phate of  magnesia,  by  which  they  may  be  known  from  carbonates. 

The  presence  of  monocarbonate  of  potassa  is  proved  by  a  reddish  preci- 
pitate occasioned  with  corrosive  sublimate. 

A  precipitate  by  an  excess  of  caustic  alkalies  shows  the  presence  of  earthy 
or  metallic  oxides. 

A  residue  after  treating  the  salt  with  nitric  acid,  evaporating  and  redis- 
solving  in  water,  proves  the  presence  of  silicic  acid ;  a  precipitate  in  this 
solution,  with  silver  or  baryta  salts,  indicates  muriatic  or  sulphuric  acid. 

By  being  calcined,  this  salt  loses  30.7  grains  of  water  and  carbonic  acid, 
forming  the  pure  carbonate  of  the  Pharmacopoeia. 

Uses. — As  a  medicine,  bicarbonate  of  potassa  acts  as  a  direct  and 
efficient  antacid,  more  pleasant  and  efficient  than  bicarbonate  of  soda 
24 
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and  more  acceptable  to  the  stomach  than  the  carbonate.  It  readilj 
neutralizes  free  acid  in  the  stomach ;  the  excess  being  absorbed  renden 
the  blood  and  urine  decidedly  alkaline,  and  it  is  hence  considered 
alterative  in  its  action.  It  is  used  to  liberate  carbonic  acid,  and  for 
making  the  saline  preparations  of  potassa^  is  preferred  to  carbonate^ 
being  £ree  from  silica.    Dose,  3j  to  5j- 

Potassee  Oarbonaa  Pura, 

The  ignition  of  the  potash  forming  pearlash  deprives  it  of  orgaaio 
matter,  and  brings  it  more  completely  into  the  condition  of  a  car&* 

nate.    The  solution,  filtration,  and  granulation  of 
Fig.  201.  this  deprives  it  of  some  inorranio  impurities^  but 

leaves  it  contaminated  with  silica.  Charging  it  with 
a  further  dose  of  carbonic  acid  precipitates  this  im- 
purity ;  and,  finally,  calcination  at  a  red  heat  will 
drive  off  the  additional  dose  of  carbonic  acid  and 
the  water  of  crystallization,  and  leave  the  pure  car- 
bonate. This  is  directed  to  be  dissolved  and  granu- 
lated, by  which  it  will  absorb  water  as  in  the  ease 
of  the  ordinary  carbonate.  The  only  use  to  whidi 
it  is  applied  is  as  a  testy  and  when  absolute  purity 
is  required.  An  iron  crucible  is  directed  m  the 
Pharmacopoeia  for  this  purpose^  but  a  porcelain,  or 
a  platinum  crucible,  will  serve  in  small  operations. 
Fig.  201  shows  the  mode  of  suspending  a  crucible  of  small  sise 
over  a  gas  lamp  chimney  by  a  bent  wire ;  a  similar  arrangement  may 
be  adopted  in  using  the  Bussian  or  other  alcohol  lamps.  1  have  illus> 
trated  and  described  this  more  fully,  because  on  a  small  scale  it  is 
readily  practicable,  and  it  is  frequently  difficult  to  obtain  the  chemi- 
cally  pure  carbonate.  Formerly  this  was  directed  to  be  prepared  by 
igniting  bitartrate  of  potassa,  hence  the  name  salt  of  tartar  now  fre- 
quently applied  to  both  the  carbonates. 

Sesquicarbonate  of  Potassa.  — Under  this  name  the  "Eclectic"  practitionen 
prescribe  an  alkaline  powder  prepared  by  dissolving  bicarbonate  in  water 
and  evaporating  ''by  means  of  heat  raised  a  very  few  degrees  above  tke 
boiling  point,'' till ''sufficiently  concentrated,"  the  resulting  precipitate  ii 
then  dried  by  "a  gentle  heat."  It  is  well  ascertained  that  the  bicarbonate 
of  potassa  loses  CO,  by  an  elevation  of  temperature,  but  it  is  nonsense  to 
claim  for  it  that  as  thus  prepared  it  is  a  tme  sesquicarbonate.  This  powder 
is  described  as  being  permanent  in  dry  air  while  the  ordinary  carbonate  is 
deliquescent.  The  synonym  "vegetable  canstic"  applied  to  it  in  Dr.  King'li 
Dispensatory  is  more  properly  applied  to  canstic  potassa^  KO^HO. 

Liquor  Potassee  U.  S.  P.    {Solution  of  Caustic  Potassa.) 

Take  of  Bicarbonate  of  potassa  fifteen  troyounces^         3xv. 

Lime  nine  troyounces,  3ix. 

Distilled  water  a  sufficient  quantity. 
Dissolve  the  bicarbonate  in  four  pints  (reduced,  f 5viy)  of  distilled 
water,  and  heat  the  solution  until  effervescence  ceases.    Then  add  dis- 


SOLUTION   OF    POTA88A.  871 

tilled  vater  to  make  up  the  loss  by  evaporation,  and  heat  the  solution 
to  the  boiling  point.  Mix  the  lime  with  four  pints  (reduced,  f  Sviij) 
of  distilled  water,  and,  having  heated  the  mixture  to  the  boiling  pointy 
add  it  to  the  alkaline  solution,  and  boil  for  ten  minutes.  Then  trans- 
ter  the  whole  to  a  muslin  strainer,  and,  when  the  liquid  portion  has 
passed,  add  sufGicient  distilled  water,  through  the  strainer,  to  make 
the  strained  liquid  measure  seven  pints  (reduced,  f  3xiv).  Lastly, 
keep  the  liquid  in  well-stopped  bottles  of  sreen  glass. 

Solution  of  potassa,  thus  prepared,  has  the  specific  gravity  of  1.065, 
and  contains  five  and  eight-tentbs  per  cent,  of  nydrate  of  potassa. 

Solution  of  potassa  may  also  be  prepared  in  the  following  manner : — 

Take  of  Potassa  a  troyounce  (reduced,  ^ss). 
Distilled  water  a  pint  (reduced,  f  3J). 

Dissolve  the  potassa  in  the  distilled  water,  and  allow  the  solution 
to  stand  until  the  sediment  subsides.  Then  pour  off  the  clear  liquid, 
and  keep  in  well-stoppered  bottles  of  green  glass. 

This  preparation,  by  the  first  process  as  above,  may  be  convenientl v 
made  with  the  apparatus  ordinarily  at  band.  An  evaporating  disn 
and  two  beaker  glasses,  or  salt-mouth  bottles  of  sufficient  size,  and 
a  strainer  stretched  over  a  frame  or  funnel  is  sufficient  The  use  of 
a  strainer  may  be  avoided  by  allowing  the  precipitated  carbonate  of 
lime  to  subside,  and  drawing  off  the  liquid  with  a  syphon,  or  decant- 
ingit  carefully. 

^The  second  process  is  chiefly  resorted  to  extemporaneously,  and  by 
those  who  use  but  small  portions ;  it  is  only  satisfactory  where  the 
eaustic  potassa  is  of  standard  quality ;  as  frequently  found  in  drug 
stores,  it  is  deteriorated  by  deliquescence  and  the  aosorption  of  car- 
bonic acid. 

This  solation  is  a  colorless  liquid  with  an  intensely  acrid  taste ;  sp.  gr. 
1.065.  It  should  not  effervesce  with  acids  or  precipitate  when  mixed  with 
two  or  three  measures  of  strong  alcohol.  Metallic  impurities  are  detected, 
as  in  the  case  of  bicarbonate  of  potassa.  It  has  a  very  strong  affinity  for 
carboDic  acid,  which  it  continually  abstracts  from  the  air.  It  attacks  flint ' 
glass,  hence  the  direction  to  keep  it  in  green  glass  bottles.  Its  effect  upon 
Uie  skin  is  to  produce  an  oily  or  soapy  sensation,  due  to  the  destruction  of 
the  cuticle ;  it  also  destroys  or  greatly  injures  vegetable  fibre. 

Its  use  in  medicine  is  chiefly  confined  to  neutralizing  free  acid  in 
the  stomach  and  in  the  secretions.  It  is  applied  to  the  treatment  of 
scrofulous  and  cutaneous  affections,  and  to  the  arrest  of  the  uric  acid 
deposits  in  the  urine.  The  dose  is  from  nt^v  to  fSss.  When  given 
internally,  it  should  be  largely  diluted  with  milk.  Dr.  £.  Wilson,  of 
this  city,  has  used  it  with  success  in  a  case  of  extreme  obesity  for 
reducing  the  accumulation  of  fat;  by  pushing  the  dose,  diluted  as 
above,  to  v^lxl  three  times  a  day,  his  patient,  a  female,  lost  48  lbs. 
weight  in  a  few  months,  so  that  from  weighing  198  lbs.  at  the  com- 
mencement of  the  treatment,  she  weighed  only  150  lbs.  at  its  close. 
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Potassa  tJ.  S.  P.    (  Vegetable  Caustic,  Caustic  Potassa,  JBydraU  (^ 

Potassa.    KO,HO.) 

This  preparation  is  made  from  the  foregoing  by  evaporating  it  in 
an  iron  vessel  to  dryness,  fusing  it,  and  running  it  into  moulds.  It  is 
usually  found  in  the  shops  of  two  qualities— one  in  sticks  somewhat 
thicker  than  a  quill,  of  a  bluish-gray  color  and  peculiar  earthy  odor; 
the  other  quite  white,  frequently  thinner  than  the  other,  and  more  free 
from  organic  impurities.  It  is  so  deliquescent  as  to  become  moist  on 
exposure  for  a  few  minutes  to  the  air,  and  should  be  kept  well  and 
tightly  closed ;  sometimes  a  few  coriander  seeds  are  placed  with  it  in 
the  bottle ;  they  keep  it  dryer,  and  prevent  its  contact  with  the  glassy 
upon  which  it  acts. 

It  is  a  very  powerful  caustic,  destroying  the  part  to  which  it  is 
applied,  and  producing  a  deep  eschar.  Its  chief  use  is  in  opening 
abscesses,  forming  issues,  &c.  One  of  its  chief  disadvantages  for  these 
applications  arises  from  its  deliquescence,  which  occasions  the  spread 
of  its  corrosive  influence  to  adjacent  parts. 

Potassa  cum  Cake  U.  S.  P. 

Take  of  Potassa, 

Lime,  of  each,  a  troyounce. 

Rub  them  together  into  a  powder,  and  keep  the  mixture  in  a  well- 
stopped  bottle.  This  powder  Ls  designed  to  be  applied  in  the  form  of 
paste,  made  with  a  little  alcohol,  but  by  a  modification  of  the  prooess^ 
a  similar  article  is  produced,  which  is  run  into  sticks,  and  is  found  in 
the  shops  in  that  form,  resembling  common  caustic  in  appearance.  It 
is  milder  from  the  dilution  with  lime,  and  less  deliquescent. 

Potassee  Acetas.    {Sal  Diureticus.    K0,Ac+2H0.) 

Made  by  neutralizing  acetic  acid  with  bicarbonate  of  potassa.  The 
potassa  combines  with  the  acetic  acid,  liberating  the  carbonic  acid 
with  efiervescence ;  the  process  is  completed  by  evaporating  by  a  care- 
fully regulated  heat  till  it  fuses  and  crystallizes,  or  aries  into  a  powder. 
This  preparation  is  difficult  to  prepare  in  perfection;  the  finest  speci- 
mens found  in  this  market  are  imported  from  France,  in  foliated  satiny 
masses,  unctuous  to  the  touch,  and  of  a  pungent  saline  taste ;  it  is 
neutral  in  its  reactions,  and  extremely  soluble  and  deliquescent^  so 
much  so,  as  to  be  very  difficult  to  manipulate  with. 

In  medicine  it  is  used  as  a  diuretic,  refrigerant,  and  alterative. 
Recently  it  is  much  prescribed  in  acute  rheumatism.  The  acid  it 
contains  being  consumed  in  passing  through  the  system,  the  alkali  is 
found  as  carbonate  in  the  urine,  which  is  much  increased  in  quantity. 
The  dose  of  acetate  of  potassa  is  from  gr.  x  to  5ij. 

Solable  in  half  its  weight  of  water  and  in  twice  its  weight  of  alcohol ; 
the  aqueoQS  solution  is  without  action  on  litmus.  Metallic  or  earthy  impn* 
rities  are  detected  as  in  the  case  of  bicarbonate  of  potassa ;  hyposolphoroiis 
acid  is  detected  by  the  gray  precipitate  obtained  with  a  solution  of  protoni- 
trate  of  mercury ;  the  pure  salt  affords  a  white  precipitate. 
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The  crystallized  salt  is  expensive,  and  very  liable  to  deteriorate  by 
deliquescence,  and  when  deliquesced  is  of  variable  state  of  hydration, 
80  that  some  pharmaceutists  find  it  desirable  to  make  the  salt  in  con- 
centrated solution,  and  dilute  it  as  required*  The  following  formula, 
by  James  T.  Shinn,  of  Philadelphia,  is  adapted  to  this  purpose : — 

Take  of  Carbonate  of  potassa        .        .    4  ounces,  6  drachms. 

Acetic  acid       ....    11^  ounces,  or  sufficient 

Add  the  acid  gradually  to  the  carbonate  of  potassa  until  efferve- 
Bcenoe  ceases,  and  the  liquid  is  neutral  to  test  paper,  and  water  suffi- 
cient to  make  a  pint  Each  fluidrachm  of  this  solution  contains  half 
a  drachm  of  acetate  of  potassa,  and  it  may  thus  be  '' weighed  by 
measure"  to  suit  each  prescription  presented. 

A  recipe  is  given  among  the  Extemporaneous  Preparations  for  a 
ready  mode  of  preparing  acetate  of  potassa  in  a  liquid  form,  suitable 
for  use. 

Potassm  Citras.    {Citrate  of  Potassa,    8K0,Ci.) 

(Bednced.) 

Take  of  Citric  acid,  3x  .        .        .        .    3^. 
Bicarbonate  of  potassa,  Sxiv    .    S^iv. 
Water,  q.  s.  (Oij)      .        .        .    f  3iv. 

Dissolve  the  citric  acid  in  the  water,  add  the  bicarbonate  gradually, 
and  when  effervescence  has  ceased,  strain  and  evaporate  to  dryness, 
stirring  constantly  after  the  pellicle  has  begun  to  form  till  the  salt 
granulates,  then  rub  it  in  a  mortar  (wedgewood),  pass  it  through  a 
ooarse  sieve,  and  put  it  in  a  bottle,  which  should  be  kept  closely  stop- 
ped. In  this  process,  as  in  the  foregoing,  by  single  elective  affinity  the 
base  combines  with  the  acid,  liberating  the  gaseous  ingredient  with 
effervescence.  As  citric  acid  of  commerce  varies  in  the  precise  quantity 
of  water  it  contains,  these  proportions  may  be  changed  so  as  to  insure 
complete  saturation,  though  the  presence  of  a  slight  excess  of  the  acid 
is  not  objectionable.  The  potassa  is  here  added  m  the  full  proportion 
to  form  a  basic  salt ;  there  are,  however,  two  other  salts  of  citric  acid 
and  potassa  having  one  and  two  equivalents  of  the  base,  respectively. 
The  salt  is  a  granular  powder,  soluble  in  twice  its  weight  of  water, 
from  which  alcohol  precipitates  a  more  concentrated  solution,  delique- 
scent, and  in  its  effects  refrigerant  and  diaphoretic.  Its  dose  is  from 
9j  to  5ss. 

Earthy  and  metallic  oxides  are  precipitated  by  alkalies,  sulphuretted 
hydrogen,  and  ferrocyanide  of  potassium ;  sulphuric  and  muriatic  acids  by 
salts  of  baryta  and  silver ;  tartaric  acid  by  the  addition  of  muriatic  acid. 

Among  the  diaphoretic  solutions,  under  the  head  of  Extemporaneous 
PrepanUions,  this  salt  in  various  liquid  forms  is  again  introduced. 

Potassse  Chhras.    {Chlorate  of  Potassa,    K0;C103.) 

Chlorate  of  potassa  may  be  prepared  by  passing  chlorine  gas  into 
a  solution  of  potassa  or  its  carbonate ;  at  first,  chloride  of  potassium 
and  hypochlorite  of  potassa  are  formed ;  with  these,  a  further  propor- 
tion of  chlorine  produces  changes  resulting  in  the  conversion  of  the 
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hypochlorio  into  chloric  acid,  which  exists  in  combinatioQ  with  the 
potassa  as  chlorate  of  potassa ;  this  is  separated  by  crystalliaaAkiL 
from  the  more  soluble  chloride  of  potassium.  Six  equivalents^  each 
of  chlorine'and  potassa,  produce  five  equivalents  of  chloride  of  potti*- 
sium  and  one  of  chlorate  of  potassa,  6Cl+6KO-5KCl+KO,C!10j 
There  are  modifications  of  this  process  by  which  a  larger  yield  and 
greater  economy  of  materials  are  produced.  The  process  now  be- 
lieved to  be*  most  in  use  is  by  the  reaction  of  solutions  of  chloride  of 
potassium  and  hypochlorite  of  lime  (bleaching  salt),  which  produoai 
chloride  of  calcium  and  chlorate  of  potassa^  KCl-f  8(CaO,C10)"*KO, 
C10,+8CaCL 

This  salt  is  anhydrous.  It  appears  in  heavy  crystals  of  a  pearly  lutn, 
sp.  gr.  1.989.  Its  taste  is  cooling,  sharp,  resembling  that  of  nitre ;  it  readily 
fuses,  enters  into  ebullition,  and  gives  off  oxygen,  leaving  as  a  resldne,  wfan 
the  process  is  pushed  to  completion,  chloride  of  potassium. 

It  is  soluble  in  two  parts  of  boiling  and  sixteen  parts  of  cold  water;  it 
very  explosive  when  mixed  with  inflammable  substances  (sulphur,  charcoal, 
Ac).  If  dropped  in  concentrated  SO,,  the  chloric  acid  of  the  salt  is  deeom* 
posed  into  hyperchloric  and  chloroas  acids,  which  latter  suddenly  decompOieB 
into  chlorine  and  oxygen,  thereby  causing  a  violent  explosion. 

Its  cold  solution  is  not  affected  by  any  test  except  such  as  produce  pre- 
cipitates with  potassa  (tartaric  acid,  and  chloride  of  platinum).  The  pre- 
sence of  saltpetre  is  detected  by  the  alkaline  reaction  of  the  salt  after  haviig 
been  exposed  to  a  strong  heat. 

The  uses  of  chlorate  of  potassa  in  the  arts  are  as  an  oxidizing  agent 
in  calico  printing,  and  in  the  fabrication  of  friction  matches  and  ex- 
plosive compounds. 

In  medicine,  it  is  much  prescribed  as  an  alterative,  diuretic,  nervine^ 
and  antiseptic,  and  for  its  asserted  efiect  as  an  oxidizer  of  the  blood. 
The  great  variety  of  diseases  to  which  it  has  been  applied  and  its 
general  popularity  with  the  profession,  have,  of  late  years,  made  it  a 
leading  article  in  the  shop  of  the  apothecary.  It  is  asserted  to  be 
useful  in  treating  diphtheria,  a  very  prevalent  and  dangerous  epidemia 
It  is  mostly  given  in  solution,  and  its  sparing  solubility  is  often  quite 
overlooked  by  physicians ;  3ss  to  f  5j  of  water  is  the  limit  of  oonoen- 
tration.  Chlorate  of  soda  is  more  soluble,  and  has  been  recommended 
as  a  substitute.  The  dose  of  chlorate  of  potassa  is  from  gr.  x  to  3sb; 
externally  from  3j  to  3iij  to  a  pint  of  water  as  a  urethiul  injectioii, 
mouth-wash,  &a 

In  tubercular  affections  it  is  highly  recommended  by  some  practi- 
tioners. Though  considered  as  rather  an  innoxious  remedy,  it  is 
capable  of  producing  serious  consequences  in  over-dose^  as  shown  in 
the  case  of  Dr.  Fountain,  an  esteemed  physician  of  Davenport^  Iowa» 
who  had  experimented  with  various  doses,  till,  having  exceeded  half 
an  ounce  with  impunity,  he  ventured  upon  one  ounce  at  a  dose^  and 
fell  a  victim  to  his  temerity. 

Sodse  Chlaras.    {Chlorate  of  Soda.    NaO,C10,.) 

By  mutual  decomposition  of  strong  solutions  of  chlorate  of  potassa 
and  bitartrate  of  soda,  bitartrate  of  potassa  is  precipitated  white  chlo- 
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irate  of  soda  is  retained  in  solution,  firom  which  it  crystallizes  on 
evaporation :  the  mother  liquor  is  best  poured  off  irom  the  first  crys- 
tals formed,  which  are  chiefly  bitartrate  of  potassa ;  or  the  crystals  are 
dissolved  in  the  least  possible  quantity  of  cold  water,  so  as  to  leave 
the  crystals  of  cream  of  tartar  behind. 

It  crystallizes  in  rhombohedrons,  dissolves  in  alcohol,  and  in  three  parts 
of  cold  water,  and  is  fnsible,  evolving  some  oxygen.  It  has  been  recom- 
mended as  milder  in  its  action  than  chlorate  of  potassa,  and  on  account  of 
its  greater  solobility. 

The  salt  detonates  when  fused,  if  it  contains  tartaric  acid. 

Chlorate  of  soda  may  be  used  in  the  dose  of  gr.  xv  to  f  5ss,  in  the 
for  which  chlorate  of  potassa  is  prescribed. 


Phosphate  of  Potassa.    (2K0,H0,P0,.) 

Of  the  three  phosphates  of  potassa,  that  corresponding  in  compoei- 
ti<m  to  the  ordinary  phosphates  of  soda  and  ammonia  !s  the  one  used 
in  medicine.  It  may  be  prepared  by  boiling  glacial  phosphoric  acid, 
to  change  it  into  3ElO,POp  and  then  adding  two  equivalents  of  carbo- 
nate or  bicarbonate  of  ootassa,  or  by  decomposing  bone  phosphate  of 
lime  with  sulphuric  acid  as  in  the  officinal  process  for  phosphate  of 
soda,  p.  879,  and  adding  carbonate  of  potassa ;  the  proper  proportions 
are  given  below : — 

Take  of  Bone,  burnt  to  whiteness  and  powdered      .    Ten  parts. 

Sulphuric  acid Six  parts. 

Bicarbonate  of  potassa       ....    Sufficient. 

Mix  the  powdered  bone  with  the  sulphuric  acid,  in  an  earthen  ves- 
sel; then  add  ten  parts  of  water,  and  stir  them  well  together,  digest  for 
three  days,  occasionally  adding  a  little  water,  and  frequently  stirring ; 
then  pour  on  ten  parts  of  boiling  water,  and  strain  through  linen ;  set 
by  the  strained  liquid  that  the  dregs  may  subside,  from  which  pour  off 
the  clear  solution,  and  boil  it  down  to  eight  parts ;  to  this  add  bicar- 
bonate of  potassa  previously  dissolved  in  hot  water  until  effervescence 
ceases ;  filter  and  evaporate  to  dryness. 

This  salt  is  slightly  acid  to  test  paper,  though  called  the  neutral 
phosphate ;  it  is  white,  amorphous,  deliquescent^  and  freely  soluble.  It 
nas  been  given  as  an  alterative  in  scrofula  and  phthisis  in  the  dose,  10 
to  20  grains,  and  as  an  ingredient  in  some  of  the  compounds  used  as 
tonics. 

Sypophosphite  of  Potassa.    (K0,2H0,P0.) 

This  salt  is  prepared  from  the  hypophosphite  of  lime  and  carbonate 
of  potassa  which  decompose  each  other,  yielding  hypophosphate  of 
potassa  and  insoluble  carbonate  of  lime  which  is  separate^l.  The  pro- 
portions are  as  follows : — 

Take  of  Hypophosphite  of  lime,       .        •        .        .    6  oz. 

Granulated  carbonate  of  potassa  .        •    6f  oz. 

Water Sufficient 

Dissolve  the  hypophosphite  in  a  pint  and  a  half  and  the  carbonate 
in  half  a  pint  of  water.    Mix  the  solutions  and  separate  the  carbonate 
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of  lime  on  a  filter ;  after  draining,  pass  water  through  the  precipitate 
till  it  ceases  to  dissolve  out  the  soluble  salt;  then  evaporate,  stirring 
toward  the  last  to  granulate  the  salt. 

Hypophosphite  of  potassa  is  a  white,  opaque,  deliquescent  salt,  very 
soluble  in  water  and  alcohol.  Its  greater  tendency  to  absorb  moisture 
renders  it  less  eligible  for  prescription  than  the  soda  salt.  Its  dose  is 
from  3  to  5  grains,  and  it  enters  into  a  number  of  the  syrups  of  the 
mixed  hypophosphites,  though  rarely  prescribed  separately. 

PotassoB  Silicas, — The  several  kinds  of  glass  are  mixed  silicates :  thoM 
of  soda  and  lime  constitute  window  glass ;  potassa  and  lime,  crown  gliss, 
and  potassa  and  lead,  flint  glass.  It  is,  however,  remarkable  that  the  alka- 
line silicates  by  themselves  are  soluble  in  water  and  decomposable  by  acids ; 
this  solubility  is  increased  by  excess  of  alkali  and  by  heat,  especially  by 
superheated  steam. 

Silicate  of  potassa  is  a  transparent,  vitreous  mass,  deliqnescent  and  sola-' 
ble  in  water ;  it  is  formed  by  fusing  together  silica  and  carbonate  of  potassa. 
Soluble  glass  is  now  manufactured  on  a  large  scale  in  Philadelphia,  for  use 
as  an  impervious  coating  to  casks,  as  an  ingredient  in  soaps,  and  for  many 
economic  uses.  It  has  been  asserted  to  be  a  powerful  solvent  for  arthritie 
calculi,  composed  of  urate  of  soda ;  the  dose  is  10  to  15  grains  twice  daily, 
dissolved  in  much  water. 

Fotassee  Picras,  vel  Carbazotas,  Picrate  of  Potassa. — This  salt  is  ob- 
tained by  neutralizing  picric  acid  with  potassa  or  its  carbonate,  and  crystal- 
lizing from  hot  water.  It  appears  in  fine  yellow  needles  of  a  persistent 
bitter  taste,  which  are  insoluble  in  alcohol,  not  very  soluble  in  cold  water, 
requiring  260  parts  at  60^  F.,  but  dissolves  with  facility  in  boiling  water; 
it  contains  no  water  of  crystallization.  It  has  been  used  by  Bniconnot  as 
a  substitute  for  quinia  in  intermittent  fevers  with  good  success ;  the  dose  is 
stated  to  be  from  two  to  five  grains,  in  pills  or  powders  on  account  of  its 
sparing  solubility. 

Geoup  8. — Alkaline- Salts,  starting  with  Oommon  Salt. 

Sodii  chloridam,  NaCl.     Obtained  by  evaporation  of  certain  natural  spring  watera. 

8od»  sulphas,  NaOjSO,  ^-  lOHO.     By  the  action  of  sulphuric  acid  on  common  salt. 

Bod»  carbonas,  Na0,C0,-|-  lOHO.     By  calcining  sulphate  with  carbon,  chalk,  &o. 

Sodje  carbonas  ezsiocata,  NaO.COg.     By  simple  calcination  of  carbonate. 

Liquor  8od»,  NaO,IIO-|-  Aq.     By  treating  carbonate  with  lime ;  sp.  gr.  1.071. 

Soda^  NaO,HO.     From  carbonate  of  soda  by  lime.     (Eyaporating  the  former.) 

8od»  bicarbonas,  NaO  -f-  HO,2C02.  By  passing  gaseous  CO,  into  a  box  oontaintag 
effloresced  crystals  of  the  carbonate. 

Sods  phosphas,  2NaO,EIO,P02  -f-  24110.  By  neutralizing  superphosphate  of  lime  with 
carbonate  of  soda,  filtering  and  evaporating. 

Sodas  hypophosphis,  NaO,2UO,PO.  By  precipitating  hypophosphite  of  lime  with 
NaO,CO^. 

Liquor  sodn  ohlorinatffi.     By  treating  carbonate,  in  solution,  with  chlorinated  lime. 

Sodce  hyposulphis^  NaO,S,02-|-  5U0.  From  sulphur  and  carbonate  of  soda  by  combus- 
tion, &o. 

Sodse  acetas,  NaO,Ao,+  6H0.     An  intermediate  salt  in  the  preparation  of  acetic  add. 

Sodm  citrasy  H0.2NaO,Ci.     By  saturating  citric  acid  with  NaOjCO,. 

Liquor  sodx  tartro-citratis.     By  combining  bicarbonate  of  soda  with  T  and  CT. 

Bod»  valerianas,  NaO,Va.  An  intermediate  salt  in  the  prejMiration  of  other  Taleii* 
anates. 

Soda  benzoaHf  Na03s-     By  neutralizing  benzoic  acid  with  NaO,  CO,. 

Sodae  sulphovinagf  liOfifif^Sfi^  -f-  2H0.     From  sulphovinate  of  baryta  by  NaO,Sp,. 

AmmontK  benzoaif  NH^O,  Bz  "  **  NH,. 
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SdcUi  Chloridum.  {Oommon  Salt.    NaQ-SS.S.) 

Common  salt  is  a  native  mineral  substance  found  in  various  parts 
of  the  world,  and,  in  solution,  a  constituent  of  numerous  springs,  from 
which  it  is  readily  obtained  by  evaporation.  It  is  also  one  of  the 
products  of  the  evaporation  of  sea  water. 

It  is  found,  in  commerce,  in  crystals  called  rock  salt,  or  usually  in 
a  granulated  or  fine  dry  powder.  It  is  soluble  in  about  three  parts 
of  water ;  nearly  insoluble  in  alcohol,  and  contains  no  water  of  crys- 
tallization ;  its  chief  use,  that  of  a  condiment  and  antiseptic,  is  well 
known.  It  is  an  emetic  in  large  doses ;  externally  stimulant.  Salt 
bathsy  with  or  without  friction,  are  useful  appliances  of  the  physician. 

Tests, — Adulterations  with  lime  or  magnesia  are  shown  bj  a  precipitate 
with  carbonate  of  soda;  metallic  salts  by  sulphuretted  hydrogen  or  ferrocy- 
anide  of  potassiam ;  sulphates  by  a  baryta  salt 

Sodse  Sulphas.  {Glauber's  Salts.  NaO,SOylOHO- 161.8.) 

It  is  produced  from  the  residuum  in  making  muriatic  acid  and 
chlorinated  lime,  and  is  one  of  the  most  abundant  and  cheap  articles 
of  chemical  manufacture.  It  exists  in  sea-water,  and  in  many  spring 
waters.  It  is  usually  in  very  large  white  efflorescent  crystals.  Neu- 
tral, very  soluble,  with  a  bitter,  nauseous,  and  saline  taste ;  its  compo- 
sition is  one  equivalent  of  soda,  one  of  sulphuric  acid,  and  ten  of 
water ;  the  water,  which  forms  55  per  cent,  of  its  weight,  is  nearly  all 
lost  in  effloresced  specimens.  Its  aose,  as  a  cathartic,  is  3ss  to  Sj  (one- 
half  when  effloresced),  though  chiefly  used  as  a  purge  for  horses  in 
much  larger  quantities.  It  is  the  principal  ingreaient  in  the  so-called 
Cheltenham  salts.  It  has  been  prescribed  in  doses  of  3ss  in  dysen- 
tery. 

The  presence  of  chlorides  may  be  detected  by  nitrate  of  silver,  of 
metallic  salts,  as  above.     It  is  not  often  adulterated. 

Sodw  Carhonas.    {Sal  Soda.     Washing  Soda.    NaO,COj,10nO=  148.8.) 

Carbonate  of  soda  is  found  native,  and  is  also  extracted  from  the 
ashes  of  sea  plants,  in  which  case  it  is  called  barilla,  or  kelp ;  it  is, 
however,  chiefly  produced  on  a  very  large  scale  by  calcining  sulphate 
of  soda  with  small  coal  and  chalk,  which,  by  the  abstraction  of  oxy- 
gen, reduces  it  into  sulphuret,  and  then  from  the  presence  of  the  chalk 
into  carbonate  of  soda  and  sulphuret  of  calcium,  NaS4-CaO,C02=CaS 
-f-NaO,CO,.  The  carbonate  is  separated  by  digestion  wiih  hot  water, 
evaporated,  further  carbonated,  redissolved,  and  crystallized. 

The  chief  use  of  carbonate  of  soda  is  in  the  arts  and  in  domestic 
economy  as  a  detergent,  and  in  the  preparation  of  numerous  officinal  and 
other  carbonates  and  salts  of  soda.  It  is  extremely  soluble  in  water, 
and  efflorescent,  and  contains  62  per  cent,  of  water  of  crystallization, 
which  may  be  dissipated  by  heat. 

The  presence  of  common  salt  is  detected  by  supersaturating  with 
nitric  acid  and  adding  solution  of  nitrate  of  silver ;  sulphate  of  soda 
by  solution  of  nitrate  of  baryta.  It  is  not  commonly  adulterated. 
Dose,  as  an  antacid,  gr.  x  to  3^- 
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Sodx  Carhonaa  JExsiccata.    {Dried  cr  Calcined  Carbanaie  0/  Soda, 

NaO,CO,-58.) 

Take  of  Carbonate  of  soda  a  convenient  quantity. 

Expose  it  to  heat  in  a  clean  iron  (or  porcelain)  vessel  until  it  is 
thoroughly  dried,  stirring  constantly  with  an  iron  (or  porcelain)  spa- 
tula, then  rub  into  powder. 

This  is  the  form  in  which  carbonate  of  soda  is  most  convenioktlv 
ffiven  in  powder  or  pill.  It  is  a  milder  antacid  than  the  correspono- 
mg  salt  of  potassa.  The  dose  of  dried  carbonate  of  soda  is  gr.  ▼  to 
XV.    It  enters  into  the  composition  of  some  tonic  and  antacid  pills. 


Lii 


fiquor  Sodw  U.  S.  P.  (NaO,HO  in  Aq.) 

Take  of  Carbonate  of  soda  twenty-six  troyounces. 
Lime  eight  troyounces. 
Distilled  water  a  sufficient  quantity. 

Dissolve  the  carbonate  in  three  pints  and  a  half  of  distilled  water, 
and  heat  the  solution  to  the  boiling  point.  Mix  the  lime  with  three 
pints  of  distilled  water,  and,  having  heated  the  mixture  to  the  boiling 
point,  add  it  to  the  solution  of  the  carbonate,  and  boil  for  ten  minotes. 
Then  transfer  the  whole  to  a  muslin  strainer,  and,  when  the  liquid 
portion  has  passed,  add  sufficient  distilled  water,  through  the  strainer, 
to  make  the  strained  liquid  measure  six  pints.  Lastly,  keep  the  liquid 
in  well-stopped  bottles  of  green  glass. 

Solution  of  soda  has  the  specific  gravity  1.071,  and  contains  five 
and  seven-tenths  per  cent,  of  hydrate  of  soda. 

A  colorless  liquid,  having  an  extremely  acrid  taste,  and  a  strong  alkaline 
roaction.  It  causes  no  effervescence  when  added  to  a  diloted  acid,  and  jields 
no  precipitate  with  bichloride  of  platinum.  When  saturated  with  dUated 
nitric  acid,  it  gives  no  precipitate,  or  only  a  slight  cue,  with  carbonate  of 
soda,  chloride  of  bariam,  or  nitrate  of  silver. 

This  is  a  new  officinal  in  the  Pharmacopoeia  of  1860,  in  which  it  is 
placed  under  the  general  head  Liquores.  In  the  process  and  rationale 
It  scarcely  differs  from  solution  of  caustic  potassa.  The  carbonate  of 
soda  of  commerce  is  considered  of  sufficient  purity  to  yield  on  the 
abstraction  of  the  carbonic  acid  a  solution  of  caustic  sodLa^  adapted  to 
medicinal  and  ordinary  chemical  uses.  It  is  directed  in  the  formula 
for  preparing  valerianate  of  soda.  Its  employment  in  medicine  will  be 
as  an  antacid  and  antilithic ;  it  is  well  adapted  to  replace  solution  of 

Sotassa,  being  somewhat  milder  in  its  action.    Dos£,  "Iv  to  3sfl^  largely 
iluted  with  milk. 

Soda.    {Caustic  Soda.    NaO,HO«40.8.) 

Hydrate  of  caustic  soda  is  prepared  from  its  solution  precisely  like 
caustic  potassa ;  it  is  seldom  used  in  medicine,  but  is  employed  in 
some  chemical  operations,  where  the  presence  of  potassa  is  not  admis- 
sible, and  in  the  manufacture  of  hard  soaps.  Under  the  name  of 
cancerUrated  lye  this  form  of  alkali  has  been  introduced  into  oom- 
merce  in  small  iron  boxes  for  domestic  use. 
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Sodm  Bioarhofuu.    (SupercarbcnaU  of  Soda.    NaO,HO,2C03»84.) 

The  best  process  for  preparing  this  salt  is  a  modification  of  that 
originally  proposed  by  Dr.  Franklin  B.  Smith,  of  Bellefonte,  Pa.  The 
crystallizea  carbonate  partly  effloresced,  or  a  mixture  of  the  crystal* 
lized  and  dried,  in  proper  proportion,  is  placed  in  a  wooden  perforated 
box,  and  carbonic  acid  gas  (generated  by  the  action  of  dilute  sulphu- 
ric acid  on  marble)  is  passed  into  it.  Owing  to  the  strong  affinity  of 
the  monocarbonate  for  a  further  dose  of  carbonic  acid,  the  bicarbonate 
is  generated  in  this  simple  way.  Another  process  consists  of  stirring 
toother  chloride  of  sodium,  dissolved  in  three  times  its  weight  of 
water,  and  carbonate  of  ammonia,  which  has  chiefly  passed  into  bicar- 
bonate—equal weights ;  the  two  salts  decompose  each  other,  producing 
bicarbonate  of  soda  which  is  sparingly  soluble,  and  precipitates  in 
crystalline  grains  and  muriate  of  ammonia,  which  remains  in  solution, 
NH,0,H02C0,  and  NaCl=NaO,H02CO,  and  NH.Cl.  As  met  with 
in  the  shops,  bicarbonate  of  soda  is  a  dry,  white  powder,  slightly  alka- 
line, permanent  in  the  air,  soluble  in  thirteen  parts  of  cold  water,  de- 
composed by  a  boiling  temperature.  The  commercial  article  I  have 
generally  found  to  contain  some  sesqui  or  monocarbonate.  The  taste 
betrays  this,  as  also  the  fact  of  its  readily  precipitating  carbonate  of 
magnesia  from  a  cold  solution  of  Epsom  salts,  which  well-made  bicar- 
bonate will  not ;  also  the  formation  of  a  reddish  precipitate  with  cor- 
rosive sublimate.  This  impurity,  the  result  of  defective  preparation, 
although  not  very  important^  renders  this  remedy  less  aCTeeable,  and, 
in  view  of  its  employment  in  effervescing  powders,  Ac,  less  effective. 
The  proportion  of  carbonic  acid  given  oft  from  bicarbonate  of  soda 
by  treating  it  with  acids  exceeds  50  per  cent.,  so  that  it  is  one  of  the 
most  productive  articles  for  this  purpose.  It  enters  into  efiervescing 
soda,  Seidlitz,  yeast,  and  some  other  powders,  in  which  tartaric  acid 
is  employed  to  decompose  it ;  the  proportion  being  thirty -five  parts 
of  the  acid  to  forty  of  the  bicarbonate. 

Soda  saheratus  is  now  employed  in  immense  quantities  as  an  adul- 
teration of  the  proper  sakeratus,  and  as  a  substitute  for  bicarbonate 
of  soda ;  it  is,  generally,  an  imperfect  substitute  for  the  officinal  bicar- 
bonate of  soda. 

Bicarbonate  of  soda  is  used  in  medicine  as  a  mild  antacid ;  it  is 
very  cheap,  though,  I  think,  inferior  to  bicarbonate  of  potassa  for  the 
purpose.    Dose,  9j  to  3j  in  carbonic  acid  water,  if  at  hand. 

(For  efiervescing  powders,  see  Extemporaneous  Prescriptions) 

Sodm  Phosphas.    (2NaO,HO,PO,  -t-  24HO=  859.) 

Phosphate  of  soda  is  formed  by  digesting  bone-ash  (phosphate  of 
lime)  in  sulphuric  acid,  thus  liberating  phosphoric  acid.  The  superior 
affinity  of  sulphuric  acid  for  the  lime  causes  them  to  unite  at  the  expense 
of  the  phosphoric  acid,  which  is  thus  liberated ;  the  sulphate  of  lime 
being  separated,  carbonate  of  soda  is  added  to  the  phosphoric  acid  till 
neutralized,  and  by  crystallizing,  the  pure  phosphate  of  soda  is  pro- 
duced in  large,  transparent,  efflorescent  crystals. 

It  is  a  tribasic  salt,  consisting  of  one  equivalent  of  phosphoric  acid, 
two  of  soda,  and  one  of  water,  and  twenty -four  of  water  of  crystalli* 
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zation.    The  enormous  proportion  of  water,  62.3  per  cent,  of  its  weighty 
is  a  remarkable  property  of  this  salt. 

It  dissolves  in  fonr  times  its  weight  of  cold  water  and  fuses  in  its  water 
of  crystallization  when  moderately  heated.  It  is  insoluble  in  alcohoL  The 
solution  has  an  alkaline  reaction  and  does  not  effervesce  with  acids. 

The  precipitates  with  nitrate  of  silver  (yellow),  chloride  of  barium,  and 
acetate  of  lead  are  all  soluble  in  nitric  acid.  The  presence  of  lime  is  found 
by  a  white  precipitate  with  oxalate  of  ammonia. 

Sometimes  it  contains  arseniate  of  soda,  which  is  detected  by  saturating 
the  solution  with  gaseous  sulphuretted  hydrogen,  heating  slightly,  and  after- 
wards carefully  adding  pure  phosphoric  acid,  when  sulphuret  of  arsenic  will 
be  precipitated. 

Phosphate  of  soda  is  a  mild  saline  cathartic  and  diuretio.  Doss, 
from  5ij  to  ,?j,  and  is  chiefly  recommended  by  its  taste,  which  resembles 
that  of  common  salt. 

Eypophosphite  of  Soda.    (NaO,2  HO,PO.) 

This  is  prepared  by  double  decomposition  between  hypophosphite 
of  lime  and  crystallized  carbonate  of  soda. 

Take  of  Hypophosphite  of  lime  .  .  6  oz. 
Crystallized  carbonate  of  soda  .  10  oz. 
Water A  sufficient  quantity. 

Dissolve  the  hypophosphite  in  four  pints  of  water,  and  the  carbon- 
ate in  a  pint  and  a  half,  mix  the  solutions,  pour  the  mixture  on  a  filter, 
and  lixiviate  the  precipitate  of  carbonate  of  lime,  after  draining,  with 
water,  till  the  filtrate  measures  six  pints.  Evaporate  this  liquid  care- 
fully till  a  pellicle  forms,  and  then  stir  constantly,  continuing  the  heat 
till  it  granulates.  In  this  state  the  salt  is  pure  enough  for  medical 
use ;  but  if  desired  in  crystals,  treat  the  granulated  salt  with  alcohol 
sp.  gr.  .835,  evaporate  the  solution  till  syrupy,  and  set  it  by  in  a  warm 
place  to  crystallize. 

Hvpophosphite  of  soda  crystallizes  in  rectangular  tables  with  a 

S early  lustre,  is  quite  soluble  in  water  and  in  ordinary  alcohol,  and 
eliquesces  slightly  when  exposed  to  the  air.  It  is  given  with  the 
other  salts  of  hypophosphorous  acid  as  a  tonic,  especially  applicable  to 
phthisis.    Dose,  5  grains  three  times  a  day. 

lAqtwr  Sodse  Chlorinate  U.  S.  P.    {Laharraqu^s  Disinfecting  SoltUian) 

Badoeod. 

Take  of  Chlorinated  lime  twelve  troyounces  .  .  Sj. 
Carbonate  of  soda  twenty-four  do.  .  .  Sij. 
Water  twelve  pints Oj. 

Dissolve  the  carbonate  of  soda  in  three  pints  of  the  water,  with  the 
aid  of  heat.  Triturate  the  chlorinated  lime,  a  little  at  a  time,  with 
small  portions  of  the  water,  gradually  added,  until  a  smooth,  uniform 
mixture  is  obtained.  Mix  this  intimately  with  the  remainder  of  the 
water,  and  set  the  mixture  aside  for  twenty-four  hours.  Then  decant 
the  clear  liquid,  and,  having  transferred  the  rasidue  to  a  muslin 
strainer,  allow  it  to  drain  until  sufficient  liquid  has  passed  to  make^ 
with  the  decanted  liquid,  eight  pints.  Mix  this  thoroughly  with  the 
solution  of  carbonate  of  soda,  transfer  the  mixture  to  a  muslin  strainoTi 
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and  allow  it  to  drain,  adding  water,  if  necessary,  towards  the  close, 
until  eleven  pints  and  a  half  of  liquid  have  passed.  Lastly,  keep  the 
liquid  in  well-stopped  bottles,  protected  from  the  light. 

The  necessity  for  the  aid  of  heat  in  dissolving  the  carbonate  of  soda 
may  be  overcome  by  the  use  of  the  mortar  and  pestle,  as  directed  in 
the  chapter  on  Solutions.  The  solution  of  the  chlorinated  lime  is 
conveniently  accomplished  by  mixing  it  with  some  clean  'sand  and 
packing  it  rather  loosely  into  a  funnel  with  a  pledget  of  cotton  in  the 
neck,  then  pouring  the  water  upon  it.  In  the  absence  of  a  precipi- 
tating jar  in  which  to  mix  the  solutions,  wide-mouthed  bottles  may  be 
substituted,  being  well  adapted  to  allow  the  precipitated  carbonate  of 
lime  to  subside. 

Labarraque^s  is  a  transparent  liquid,  of  a  greenish-yellow  color, 
having  a  slight  odor  of  chlorine,  and  a  sharp,  saline  taste.  Its  specific 
gravity  is  1.045;  it  contains  an  excess  of  carbonate  of  soda.  Its 
▼alue  will  be  chiefly  dependent  on  the  quality  of  the  chlorinated  lime 
used ;  if  this  is  moist  and  has  a  faint  odor,  it  will  make  inferior  Labar- 
raque's  solution.  It  rapidly  decolorizes  solution  of  indigo,  and  pro- 
duces a  copiaus,  light-brown  precipitate  with  solution  of  sulpnate 
of  iron.  It  owes  its  therapeutic  and  antiseptic  properties  to  con- 
taining hypochlorous  acid,  which  is  readily  liberated  on  the  addition 
of  even  a  weak  acid,  and,  on  exposure  to  the  air,  by  the  absorption 
of  carbonic  acid.  It  is  used  in  malignant  fevers  as  an  antiseptic  and 
stimulant,  and  to  correct  fetid  eructations  and  evacuations;  it  is  a 
fiivorite  addition  to  gargles  in  ulcerated  sore-throat.  One  of  its  prin- 
cipal uses  is  to  purity  the  air  in  sick-rooms,  in  which  case  it  acts  by 
decomposing  sulphuretted  hydrogen,  against  which  gas,  when  inhaled, 
it  is  also  an  antidote.  The  dose  is  fSss,  diluted  with  water  or  mucil- 
age.   In  gargles,  fSss  or  fSj  may  be  used  in  Oss. 

A  demand  for  this  solution  has  grown  out  of  the  now  fashionable  art 
of  skeletonizing  and  bleaching  leaves  and  seed-vessels  of  plants.  A 
solution  of  chloride  of  lime  serves  a  good  purpose  for  bleaching 
skeletonized  plant  structures  which  are  deprived  of  their  chlorophyl, 
"but  for  ferns,  which  are  to  be  bleached  without  any  previous  process, 
solution  of  chlorinated  soda  has  been  found  greatly  superior. 

Soda  Hyposulphis.     {Hypos  u Iphite  of  Soda,     NaO,  SjO^-f  5 A q.  =  1 24. ) 

This  salt,  which  is  very  extensively  used  by  photographers  for  the  solu- 
tion of  the  unaltered  iodide  of  silver,  may  be  economically  prepared  by  the 
following  process  :  16  oz.  finely-powdered  crystallized  carbonate  of  soda  are 
mixed  with  5  oz.  flowers  of  sulphur,  and  heated  in  a  porcelain  dish  with 
constant  agitation,  until  it  takes  fire  and  burns  to  sulphite  of  soda ;  this  is 
dissolved  in  water  and  boiled  with  sulphur,  by  which  another  equivalent  of 
this  element  is  taken  up,  so  as  to  form  the  hyposulphite  NaO-fSOg-f  S=» 
NaO-f  S,0,;  it  is  then  evaporated  to  crystallization. 

The  crystals  are  large,  colorless,  rhombic  prisms,  of  a  cooling,  afterwards 
bitterish,  somewhat  alkaline,  sulphurous  taste,  and  easily  soluble  in  water ; 
the  solution  gradually  deposits  sulphur,  leaving  sulphite  of  soda,  or  if  in 
contact  with  the  air,  hold  sulphate  of  soda,  in  solution. 

It  has  been  recommended  in  various  diseases  as  a  resolvent,  alterative, 
and  sudorific,  and  also  as  a  solvent  for  biliary  concretions  ;  ^bs  to  5J  of  it 
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is  giren  in  the  coarse  of  a  day  in  solution  or  preferably  in  syrap.  Extaf- 
nally  it  has  been  employed  as  a  bath  in  quantities  of  from  1  to  4  oanees  dii- 
solved  in  the  necessary  quantity  of  water,  and  with  the  sabseqnent  addiUon 
of  3  flnidounces  of  dilated  snlpharic  acid  for  each  ounce  of  the  salt,  so  m 
to  liberate  the  hyposulphurous  acid  which  immediately  decomposes  into 
sulphur  and  sulphuroas  acid. 

8odM  AcetoB.     NaO,  Acj  +  <( Aq. » 186. 8. 

This  is  oflElcinal  in  the  list  being  formed  by  doable  decomposition  between 
acetate  of  lime  obtained  by  neutralizing  the  acid  from  the  destmctlTe  dis* 
tillation  of  wood,  with  carbonate  of  soda,  as  explained  under  the  head  of 
Acetic  acid.  It  is  made  officinal  with  a  view  to  the  preparation  of  aeetie 
acid  by  its  decomposition  ;  it  is  also  made  as  follows : — 

Acetate  of  lead  is  decomposed  by  carbonate  of  soda,  a  precipitate  of 
carbonate  of  lead  is  formed,  and  the  acetate  of  soda  remains  in  solntioii ;  of 
such  a  solution  is  obtained  by  neutralizing  acetic  acid  with  carbonate  of 
soda;  it  is  then  evaporated  to  crystallization.  The  salt  crystallizes  is 
prisms  of  a  saline,  bitter  taste,  which  effloresce  in  warm  dry  weather,  and  are 
fusible  and  very  soluble  in  water. 

It  has  been  used  for  the  same  purpose  for  which  acetate  of  potassa  !• 
employed,  and  is  said  to  be  rather  milder  in  its  action ;  the  dose  is  3j  to  3^ 

Metals  are  detected  in  the  solution  of  this  salt  by  sulphuretted  hydrogen 
and  ferrocyanide  of  potassium ;  sulphuric  acid  (sulphate  of  soda)  bj  the 
characteristic  precipitate  with  acetate  of  baryta. 

SodmCitras.    (Giirate  of  Soda.    2NaO,nO,Ci«i336.4.) 

Citric  acid  being  a  tribasic  acid  ftimishes  three  salts  with  soda,  of  wbidl 
the  most  desirable  appears  to  be  that,  the  composition  of  which  is  given  above. 
It  is  easily  made  by  adding  two  equivalents  of  bicarbonate  of  soda  to  one 
of  citric  acid,  evaporating  and  crystallizing.  These  proportions  wonld  iaiU 
cate  approximately  one  ounce  of  bicarbonate  of  soda  to  tfn  drachms  of 
citric  acid.  It  forms  needles  of  a  pleasant  sub-acid  taste.  If  the  basic 
citrate  is  prepared  the  proportion  of  bicarbonate  should  be  increased  to  one 
and  a  half  ounce,  and  the  salt  would  then  correspond  more  nearly  with  the 
officinal  citrate  of  potassa.  Its  taste  is  free  from  bitterness,  and  it  is  reoom* 
mended  as  a  pleasant  saline  cathartic.     Doss,  six  to  twelve  drachms. 

Solution  of  Tartro-  Giirate  of  Soda, 

Tartro-citrate  of  soda  has  been  recommended,  in  solution,  as  fhmishing  a 
more  permanent  and  cheaper  purgative  lemonade  than  the  justly  celebrated 
citrate  of  magnesia.  I  have  had  but  little  experience  with  it^  bot  propose 
the  following  as  a  practicable  formula  for  its  preparation  ^-~ 

Take  of  Tartaric  acid 5vj. 

Bicarbonate  of  soda 5t88  or  q.  i^ 

Water fjxss. 

Dissolve  the  acid  in  the  water,  and  add  the  soda  salt  till  it  is  nearly  nev* 
tral,  then  filter  and  add — 

Simple  syrup f  gisi. 

Tincture  of  fresh  lemon  peel  ....    f 588. 
And  lastly — 

Citric  acid, 

Bicarbonate  of  soda,  of  each  .        .        .        •     33. 
Cork  and  bottle  immediately  and  securely.     DosB,  one  bottle,  as  a 
cathartic. 
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Sodm  Valerianas.    NaO,?a— 124.8. 

Valerianate  of  soda  is  made  by  saturating  solution  of  caustic  soda 
with  valerianic  acid,  as  produced  by  the  distillation  of  amylic  alcohol 
or  fusel  oil  from  a  mixture  of  sulphuric  acid  and  bichromate  of  potassa, 
by  which  it  is  conrerted  into  valerianic  acid,  which  combines  with  the 
soda.  The  valerianate  is  obtained  dry  by  evaporation  and  fusion« 
and  being  broken,  is  in  soft  white  crystalline  pieces,  very  soluble, 
deliquescent^  with  the  odor  of  valerianic  acid,  and  a  taste  at  first 
styptic  and  afterwards  sweetish ;  it  melts  without  loss  at  286^,  and 
ooDcretes  on  cooling.  If  100  grains  of  the  salt,  dissolved  in  600 
grains  of  water  heated  to  ^00^,  be  mixed  with  a  solution  of  100  grains 
of  sulphate  of  zinc  in  the  same  quantity  of  water,  crystals  of  valeri- 
anate of  zinc  will  be  formed  on  the  surface  of  the  mixture  before  it 
eoolsL  Its  use  is  to  prepare  the  other  valerianates  by  double  decompo* 
flition*  It  should  be  soluble  in  absolute  alcohoL  (See  Acidum  Valeria 
omcunk) 

Sodm  8ulp?iomna8,    NaO,C,H^,0,+2Aq. 

SuIphoTinate  of  soda  is  prepared  by  mixing  about  equal  parts  of  concen* 
trated  sulphuric  acid  and  strong  alcohol,  and  heating  afterwards  by  means 
of  a  water  bath ;  water  is  then  added,  and  carbonate  of  baryta  to  saturation ; 
tiie  solution  of  sulphovinate  of  baryta  is  then  exactly  decomposed  by  a  solu- 
tion of  sulphate  of  soda,  and  the  filtrate  evaporated  to  crystallization.  It 
crystallizes  in  hexagonal  tables,  is  deliquescent  and  very  soluble  in  water ; 
it  fuses  at  187^,  and  is  decomposed  above  212^ ;  its  taste  is  pleasantly  saline 
and  sweet 

This  salt  has  been  recommended  for  delicate  constitutions  afflicted  with 
weakness  of  the  digestive  organs  and  flatulency.  The  dose,  as  a  laxative, 
is  from  half  an  ounce  to  one  ounce. 

The  impurities  might  be  baryta,  detected  by  sulphuric  acid,  or  sulphate 
of  soda,  detected  by  chloride  of  barium. 

Sodm  Benzoae.     (Benzoate  of  Soda.     NaO,Bz=144.) 

If  benzoic  acid  is  saturated  with  carbonate  of  soda,  the  solution  yields, 
on  evaporation  and  cooling,  needles,  which  are  little  soluble  in  alcohol.  It 
has  been  recommended  in  cases  of  gout  on  account  of  benzoic  acid  being 
changed  by  the  animal  economy  into  hippuric  acid. 

Group  4. — Alkaline  Salts,  starting  with  Crude  Tartar. 


Crude  arg^lif  or  tartar.    Deposited  In  the  casks  daring  the  ripening  of  wines. 

Potassa  bit&riras,  K0,H0,Ti     Ponfied  by  repeated  recrystallizations,  &o. 

Potassa  et  sods  Urtras,  E0,Na0,T+8H0.     Boiling  oarb.  soda  with  bitartrate. 

Potasss  tartras,  2K0,T.     Boiling  carbonate  of  potassa  with  bitartrate. 

PotaM$sB  et  horacii  tartras,  K0,Na0,Y+  2(K0,B0„Y)  +  3H0.     Boiling  borax  with  bi- 
tartrate: deliqnesoent. 

Potaeem  horacico-tartras,  KOyBO^.T.    Boiling  boraoio  aeid  with  bitartrate ;  permanent. 

Crud^  argols  are  imported  from  the  wine-producing  countries  of  two 
kinds,  the  red  and  the  white  tartar  of  commerce.  Recently  tartar  has 
been  produced,  though  not  in  large  quantities,  in  the  vicinity  of  Cin- 
cinnati, Ohio.  It  consists  of  potassa  combined  with  an  excess  of  tar- 
taric acid,  some  tartrate  of  lime,  coloring  matters,  ko.,  the  lees  and 


884  THE   ALEALIXS   AND   THBIB  SALTS. 

settlings  of  the  wine  which  have  separated  during  the  conversion  of 
the  sugar  of  the  grape-juice  into  alcohol,  and  collected  as  a  mass  on 
the  bottom  and  sides  of  the  casks. 

Fotassse  Bitartras.  {dream  of  Tartar.  KO,HO,T+Aq.— 188.2.) 

Oream  of  tartar  is  made  by  treating  argols  with  hot  water,  mixing 
with  clay,  which  absorbs  the  coloring  matters,  purifying  by  crystalli- 
zation, and  reducing  to  powder.    It  is  a  white  somewhat  gritty  pow* 
der,  of  an  agreeable  acid  taste,  sparingly  soluble  in  the  mouth,  soluble 
in  184  parts  of  cold  water,  and  in  18  parts  of  boiling  water,  which 
deposits  it  on  cooling.    It  consists  of  one  equivalent  of  potassa^  one 
of  water,  and  one  of  tartaric  acid,  though  formerly  considered  as  its 
name  implies  a  bitartrate ;  the  combined  water  contained  in  it  is  capa- 
ble of  being  replaced  by  other  bases,  as  in  the  two  .salts  which  follow, 
and  in  the  tartrate  of  iron  and  potassa,  and  the  tartrate  of  antimony  and 
potassa,  described  in  subsequent  chapters. 

Cream  of  tartar  in  doses  of  Sss  to  Sj,  and  in  smaller  quantities,  is 
a  very  common  and  well-known  hydragogue  cathartic,  refrigerant^ 
and  diuretic.  It  is  usually  given  diffused  in  water,  being  sparingly 
soluble. 

Tests, — It  is  very  liable  to  adulteration,  which  may  be  detected  by  its 
solubility  as  above,  and  by  the  following  tests  : — 

It  should  be  completely  solable  in  liquor  potassse  and  liquor  ammomsft. 

Tartrate  of  lime,  which  shonid  not  exceed  five  per  cent,  in  a  commercially 
pure  specimen,  is  discovered  in  the  neutralized  solution  by  a  white  precipi- 
tate with  phosphate  of  soda,  or  neutral  oxalate  of  ammonia. 

Sulphuric  acid,  sulphate  of  lime,  alum,  and  sulphata  of  potassa  by  an 
insoluble  precipitate,  in  cold  solution,  with  chloride  of  barium. 

Metals  (copper,  iron,  &c.),  by  precipitates  with  sulphuretted  hydrogen 
and  ferrocyanurct  of  potassium. 

Potassse  et  Sodse  Tartras,  {Rochelle  Salt.    KO,NaO,T+Aq.=»282A) 

RochelU  salt  is  prepared  by  combining  one  equivalent  of  carbonate 
of  soda  with  one  of  bitartrate  of  potassa.  The  soda  of  the  carbonate 
uniting  with  the  excess  of  tartaric  acid  of  the  bitartrate  to  form  a  neu- 
tral salt,  carbonic  acid  is  evolved.  The  crystals  of  this  salt  are 
usually  large,  transparent,  slightly  efflorescent,  of  a  saline  not  very 
unpleasant  taste,  and  soluble  in  five  parts  of  water.  It  is  incompatible 
with  most  acids  and  acidulous  salts,  which  by  combining  with  the 
soda  throw  down  bitartrate  of  potassa.  It  is  commonly  sold  in  pow- 
der, and  combined  with  one-third  its  weight  of  bicarbonate  of  soda, 
constitutes  the  so-called  Seidlitz  mixture.  It  is  a  mild  and  pleasant 
purgative.    Dose,  from  3ij  to  Sj. 

Tests. — The  presence  of  tartrate  of  lime,  except  in  small  quantity,  ren- 
ders the  solution,  in  2^  to  3  parts  of  cold  water,  milky. 

Lime,  metals,  and  sulphuric  acid  are  detected  as  in  cream  of  tartar ;  in 
the  latter  case,  after  acidulating  with  nitric  acid. 

Potassse  Tartras,    {Soluble  Tartar.    2K0,T— 226.4.) 

Soluble  tartar  is  a  salt  in  which  the  excess  of  tartaric  acid  in  bitar- 
trate of  potassa  is  combined  with  potassa ;  by  boiling  one  equivalent 


PBSPABATIONS   OF   AKKONIA.  886 

of  the  carbonate  of  that  alkali  with  one  equivalent  of  bitartrate,  the 
carbonic  acid  escapes;  the  reaction  closely  resembles  that  last  de- 
scribed, substituting  potassa  for  soda.  Tartrate  of  potassa  is  either  in 
white  crystals,  or  a  granulated  powder  slightly  deliquescent  and  freely 
soluble;  it  is  less  agreeable  to  the  palate  than  the  foregoing,  which  it 
resembles  in  medical  properties  and  uses.    The  dose  is  from  3j  to  rj. 

Tests. — A  solution  in  2  parts  cold  water,  shows  the  presence  of  tartrate 
of  lime  if  milky. 

Lime  is  detected  by  phosphate  of  soda  or  neutral  oxalate  of  amruon?a. 

Metals  (iron,  copper,  tin),  by  ferrocyanide  of  potassium  and  salphoretted 
hydrogen,  the  latter  after  acidulating  with  muriatic  acid. 

Sulphoric  and  muriatic  acids  are  found  in  the  solution  acidulated  with 
nitric  acid  by  the  precipitate  with  nitrate  of  baryta  and  nitrate  of  silyer. 

PoUusm  ^  Boraeis  Tdrtras.     KO,NaO,T+ 2(K0,B0,T)  +  3Aq. 

The  tatiarus  boraxatus  of  the  German  Pharmacopoeias  is  prepared  by  dis- 
tolring  3  parts  of  crystallized  pure  cream  of  tartar  in  a  solution  of  1  part 
borax  in  5  parts  water,  and  eyaporating  with  constant  agitation  to  dryness. 
It  is  soluble  in  2  parts  of  water,  deliquescing  in  the  air,  and  has  a  mild, 
agreeably  sour  taste.  Its  medicinal  properties  are  similar  to  those  of  the 
oUier  neutral  tartrates. 

In  its  solution  metallic  oxides,  lime,  and  mineral  acids  are  detected  as 
above.  __ 

Fotassss  BoracicO'TartriM,     KO,BO„T. 

The  tartarus  boraxatus  or  tartras  borico-potassicus  of  the  French  Codex, 
as  originally  made  by  Soubeiran,  is  prepared  by  dissolving  1  part  of  bo- 
racic  acid  and  4  of  cream  of  tartar,  in  24  parts  of  water,  and  evaporating 
to  dryness  at  or  near  the  boiling  point,  so  as  to  prevent  the  premature  sepa- 
ration of  the  excess  of  bitartrate  of  potassa.  The  salt  resembles  the  fore 
going  in  appearance  and  properties,  except  that  it  keeps  in  the  air  without 
attracting  moisture. 

Borax  in  solution  precipitates  the  mucilage  of  gum  Arabic,  Iceland  moss 
salep,  &c. ;  it  colors  curcuma  paper  brown,  and  dissolves  in  2  parts  boiling, 
and  12  cold  water.     Moistened  with  SO,,  it  colors  the  flame  of  alcohol 
green. 

Group  5. — Alkaline  Salts — Preparations  of  Ammonia. 


AmmonisD  mnrUs,  NH-^HCl  s=  NH^.d.     Neutral,  odorless,  mnoh  used  in  the  arts. 
^         sulphas,  NU^OjSOj  -f-  HO.     Manufactured  from  gas  liquors. 
"         et  magnesim  sufphas.     A  coustituent  of  the  BO,  lagoous  in  Tuscany. 
"        phogphcu,  2(NH40)HO,POg.     By  precipitating  solut.  of  phosphate  of  lime 

with  carbonate  of  ammonia. 
"        hypophonphiSf  NH„2H0,P0.     By  precipitating  hypophosphite  of  lime  with 

carbonate  of  ammonia. 
"         nitras,  NH^O.NOs  =  NH,,HO,NOs.     By  heat  furnishes  NO. 
Aqua  ammonite.     Aqueous  solution  of  oanstio  ammonia,  sp.  gr.  .960. 
"     ammonis  fortior.  "  "  "        sp.  gr.  .900. 

Spiritus  ammonise.   Alcoholic  solution  of  *'  **        sp.  gr.  .831. 

<•        ammonis  aromaticus.     Ale.  solut.  of  carb.  of  ammonia  with  aromatics. 
Ammonias  carbonas,  2NH,2HO,3C02.     Hard,  translucent,  and  pungent. 
Ammonix  hicarhonas^  NH3UO,2C02.     White,  pulverulent,  odorless. 

Liquor  ammonia  acetatis.     Neutral  and  mild  solution  of,  NH3HO,Ao. 

Ammonias  cUras^  SNH^O.Ci.     In  solution  a  diuretic. 

Ammonias  yalerianas,  NH^OyVa.     Antispasmodic.     Used  in  solution. 

Ammonue  henzoas^  NH,,HO,Bz.     Used  in  gout. 

Ammonii  tufphuretum^  NH,  -f  HS  s=  NH^S.     Test  liquid  forming  sulphurets  of  metals. 

25 
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AmmonisB  Marias.    (NH3HCI— »53.4.) 

Muriate  of  ammoniay  sal  ammoniacy  or  chloride  of  ammonium,  is  in 
the  list  of  the  Pharmacopoeia ;  it  is  prepared  on  a  very  large  scale  in 
England  from  the  residuary  products  of  the  destructive  distillation 
of  coal,  and  from  other  empyreumatic  products  containing  ammonia. 
It  is  in  white,  translucent,  fibrous  masses,  which  are  convex  on  one 
surface  and  concave  on  the  other ;  it  has  a  pungent  saline  tast^  hut 
no  odor.    It  cannot  be  conveniently  powdered  by  contusion  or  tritu- 
ration, and  is  best  reduced,  in  a  small  way,  by  dissolving,  evaporatiii^ 
and  granulating  at  a  moderate  heat.    It  is  a  very  soluble  salt,  being 
dissolved  by  less  than  three  parts  of  cold  water,  and  in  alcohol ;  it  is 
incompatible  with  strong  acids,  which  liberate  muriatic  acid,  and  with 
alkalies,  which  disengage  ammonia,  as  in  some  of  the  processes  which 
follow.   It  is  frequently  prescribed,  especially  by  German  practitioners^ 
as  a  stimulating  alterative  in  catarrhs,  combined  with  expectorants. 
Dose,  from  gr.  v  to  xx. 

Tests. — The  reactions  of  ammonia  are  similar  to  those  of  potassa ;  bicblo- 
ride  of  platiimm  produces  a  yellow  precipitate ;  tartaric  acid  a  crystalline 
white  precipitate,  which  is  somewhat  more  soluble  than  cream  of  tartar. 

The  characteristic  test  to  distinguish  its  salts  from  the  potassa  salts,  is  the 
evolution  of  ammonia  on  triturating  them  with  hydrated  lime,  or  with  caattie 
potassa ;  ammonia  is  recognized  by  its  peculiar  odor  and  the  white  fames 
occasioned  on  the  approach  of  a  rod  moistened  with  muriatic  acid.  The 
salts  of  ammonia,  except  those  with  fixed  mineral  acids,  are  rolatilixed  bja 
red  heat. 

Muriate  of  ammonia  should  be  perfectly  white,  and  entirely  dissipated  by 
heat.  Copper,  lead,  and  tin  are  detected  by  sulphuretted  hydrogen ;  iron 
by  ferrocyanide  of  potassium ;  sulphuric  acid  by  chloride  of  barium. 

Ammonies  Sulphxis,    NH^0,S0j+Aq,='y6. 

This  salt,  which  is  seldom  met  with  in  the  shops,  is  now  manufactured  on  a 
large  scale  both  in  Philadelphia  and  in  New  York,  from  the  washings  of  coal 
gas.  It  is  a  very  soluble  salt,  chiefly  produced  from  the  otherwise  oselese 
residuary  liquids  obtained  from  the  gas  works,  and  is  chiefly  consumed  in  the 
manufacture  of  ammonia  alum  and  of  ammonia  on  a  large  scale.  It  is  also 
available  for  the  preparation  of  carbonate  of  ammonia  and  the  solatioBf 
of  caustic  ammonia,  though  it  is  said  to  impart  to  these  products  a  more 
empyreumatic  odor  than  the  muriate. 

Ammoniseet  Magnesise  Sulphas,    NH40,SO,+MgO,SO,+  6Aq.  f 

This  is  a  new  commercial  source  of  the  preparations  of  ammonia,  derived 
from  the  boracic  acid  lagoons  in  Tuscany.  It  crystallizes  out  of  the  solutions 
formed  in  the  purification  of  the  boracic  acid  in  England.  This  doable 
sulphate  is  readily  made  available  in  the  preparation  of  the  salts  of  ammo- 
nia, and  is  said  to  yield  products  devoid  of  the  empyreumatic  odor  so  per- 
ceptible in  the  ammonia  salts  obtained  from  the  gas  liquor  products. 

AmmonisB  Nitras.    "NKfl^l^O^^SO, 

Nitric  acid  is  saturated  with  carbonate  of  ammonia  and  evaporated.  It 
occurs  in  prisms  which  are  deliquescent,  and  have  a  cooling  saline  taste. 

If  thrown  in  a  red-hot  crucible  it  bums  with  a  yellow  flame,  and  hti 
therefore,  received  the  name  of  nitrum  Jiammans.     When  not  too  suddenly 


AHVONI^   CARBON  AS.  S87 

liaated  it  is  decomposed  exactly  into  4H0  and  2N0,  oxide  of  nitrogen  or 
"knghing  gas." 

It  is  given  in  similar  complaints  with  saltpetre  and  nitrate  of  soda,  in  doses 
ranging  from  10  grains  to  2  scmples. 

Apia  Ammoniee  U.  S.  P.  (Preparations),  and  Aquui  Ammanisd  Fortiar 

U.  S.  P.  {List). 

SohUion  of  ammonia  (spirits  of  hartshorn),  and  stronger  solution  of 
ammonia,  are  obtained  from  muriate  of  ammonia  by  the  action  of 
quicklime,  which,  combining  with  the  acid,  liberates  the  caustic  alkali 
m  the  form  of  gas,  NH3,HCl  +  CaO,=NH3HO-f  CaCl.  The  gas  is 
passed  by  suitable  contrivances  into  water,  which  absorbs  it  with 
avidity,  especially  if  refrigerated. 

The  usual  commercial  strength  is  somewhat  below  that  of  the  offi- 
cinal aqua  ammonisRy  which  has  the  sp.  gr.  960.  The  strongest,  marks 
900,  and  contains  twenty-six  per  cent,  of  the  gas.  It  should  be 
handled  with  great  caution  in  warm  weather,  serious  accidents  being 
liable  to  occur  from  its  sudden  and  violent  effervescence.  Both  of  these 
preparations  are  used  externally,  the  latter  rarely,  in  various  combi- 
DAtions  for  immediate  vesication.  They  are  too  caustic  to  be  given 
by  the  stomach  unless  largely  diluted  and  modified  by  emollient  or 
mucilaginous  excipients.  Tue  dose  of  the  officinal  aqua  ammonise 
[not  fortior),  or  of  spiritus  ammonisB,  is  ^ix  to  xxx.  Several  liniments 
and  lotions  introduced  under  the  appropriate  heads  contain  one  or 
other  of  these  preparations. 

Spiritus  Ammonise  U.  S.  P. 

The  composition  of  spirit  of  ammonia  is  similar  to  the  foregoing, 
except  that  alcohol  is  used  as  the  solvent  for  the  gas ;  it  has  nearly 
the  strength  of  the  officinal  solution  of  ammonia,  and  is  made  by 
passing  a  stream  of  the  caustic  gas  into  a  vessel  of  alcohol  surrounded 
with  ice-cold  water.  Its  only  advantage  over  aqua  ammonise  is  for 
admixture  with  tinctures,  which  would  be  incompatible  with  an  aque- 
ous liquid.  It  should  be  kept  in  small  and  well-stopped  bottles,  and 
like  the  aqueous  solutions  of  this  volatile  gas,  should  be  kept  in  a 
cool  part  of  the  premises,  and  dispensed  with  special  reference  to  pre- 
venting waste  by  evaporation. 

For  internal  use  the  aromatic  spirit  of  ammonia  is  preferred ;  they 
should  be  carefully  distinguished  from  each  other. 

Ammonise  Carbonas.    2NH8,3C02+2HO-ill8. 

Carbonate  of  ammonia  (sesquicarbonate)  is  prepared  by  treating  a 
mixture  of  muriate  or  sulphate  of  ammonia  and  chalk  (soft  carbonate 
of  lime).  When  muriate  of  ammonia  is  used  chloride  of  calcium  and 
carbonate  of  ammonia  are  formed ;  the  latter,  being  volatile,  sublimes, 
and  is  collected  in  a  colorless  almost  transparent  sublimate,  with 
powerful  pungent  odor  and  acrid  taste.  This  may  be  considered  as  a 
compound  of  protocarbonate  and  bicarbonate  of  ammonia,  one  equi- 
valent of  each,  or  as  a  sesquicarbonate. 

No  less  than  twelve  diflerent  compounds  of  ammonia,  carbonic  acid 
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and  water  are  described  by  Rose.  The  officinal  salt  is  translucent^ 
or  white,  usually  in  irregular  lumps  from  the  breaking  of  a  large 
dome-shaped  mass  at  first  obtained ;  it  is  very  hard,  and  on  that  ac- 
count liable  to  fracture  a  glass  bottle  in  which  it  is  placed ;  pungent^ 
soluble  in  about  4  times  its  weight  of  cold  water  and  freely  in  weak 
alcohol ;  its  taste  is  sharp  and  penetrating ;  by  exposure  to  the  air  it 
undergoes  a  change  into  bicarbonate,  which  is  unsuited  to  many  uses. 
The  stimulant  and  antacid  properties  of  this  salt  are  very  well 
known ;  it  is  given  in  various  moaes  of  combination,  some  of  which 
will  be  noticed  unde^  the  head  of  Extemporaneous  Preparations,  Its 
dose  is  gr.  v. 

Hydrated  Protocarhonate  of  AmrnoniaJijl) — Smelling  salts  are  frequent- 
ly made  directly  from  the  powdered  sesquicarbonate,  or  from  the  mix- 
ture of  about  five  parts  of  granulated  muriate  of  ammonia  and  seven 
parts  of  carbonate  of  potassa  with  a  little  water  of  ammonia  and  appro- 
priate flavor.  The  hydrated  protocarhonate  of  ammonia  is,  however, 
preferable  for  the  purpose,  and  may  be  conveniently  made  by  mixing 
2  parts  of  commercial  (sesqui)  carbonate  of  ammonia  in  coarse 
powder  with  one  part  of  the  strongest  water  of  ammonia,  in  a  well- 
stoppered  bottle,  and  stirring  them  together  occasionally  for  a  week, 
then  setting  the  mass  aside  to  solidify,  after  which  it  may  be  powdered, 
perfumed,  and  transferred  to  pungents  for  sale. 

Spiritus  Ammonias  Aromaticus  U.  S.  P.   {Spirit  Sal  VolcU.) 

Take  of  Carbonate  of  ammonia  a  troyounce. 
Water  of  ammonia  three  fluidounces. 
Oil  of  lemon  two  fluidrachms  and  a  half. 
Oil  of  nutmeg  forty  minims. 
Oil  of  lavender  fifteen  minims. 
Alcohol  a  pint  and  a  half. 
Water  a  sufficient  quantity. 

Dissolve  the  carbonate  in  the  water  of  ammonia,  previously  mixed 
with  four  fluidounces  of  water.  Dissolve  the  oib  in  the  aloohoL 
mix  the  two  solutions,  and  add  sufficient  water  to  make  the  whole 
measure  two  pints. 

This  is  a  very  convenient  new  formula,  superseding  the  former  pro- 
cess which,  requiring  the  use  of  a  retort  and  receiver,  was  seldom 
practised  by  the  apothecary,  but  it  furnishes  a  less  pleasant  prepara- 
tion than  the  old  process.  It  will  be  observed  that  besides  the  neu- 
tral carbonate,  it  contains  a  small  proportion  of  caustic  ammonia. 
This  is  necessary  to  make  it  correspond  in  pungency  to  the  old  prepa- 
ration. It  is  believed  that  the  formula  now  offered  for  this  valuaole 
remedy  will  add  greatly  to  its  uniformity,  while,  at  the  same  time,  it 
places  it  among  the  preparations  readily  made  in  the  shop. 

Few  of  our  medicines  have  a  wider  and  more  useful  sphere  than 
this  well-known  antacid  and  stimulant;  combined  with  tinctures  and 
other  neutral  preparations,  it  is  found  to  add  to  their  diffusibility,  while 
in  doses  of  &om  tt^xx  to  f  3j  it  meets  some  very  common  indications 
in  disease 
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Jmmonim  Bicarbanaa.      NH,HO,2CO.+Aqn74. 

Bicarbonate  of  Ammonia. — By  tang  exposnre  to  the  air,  particularly  in 
■mall  fragments,  the  sesqnicarbonate  loses  its  pungency,  falls  into  powder, 
and  by  the  loss  of  gaseous  ammonia  becomes  converted  chiefly  into  bicarbo- 
nate. By  the  use  of  a  small  quantity  of  water,  protocarbonate  may  be  dis- 
solved out  of  the  commercial  carbonate  and  the  less  soluble  bicarbonate 
remain.  The  use  of  this  is  as  a  milder  and  less  stimulating  diaphoretic  and 
antacid.    Doss,  gr.  x  to  9j 

In  using  carbonate  of  ammonia  for  its  direct  stimulating  effect,  care  should 
be  taken  that  it  is  free  from  the  pulverulent,  white  bicarbonate ;  and  where 
it  has  deteriorated  by  the  formation  of  this  on  the  surface  of  the  lumps,  they 
shoula  be  scraped  away,  and  cracked,  till  the  vitreous  looking  hard  portion 
is  reached.  For  saturating  acids  in  the  formation  of  neutral  salts,  the 
bicarbonate  will  answer  a  good  purpose. 

Xnjuor  Ammonim  Acetaiis  U.  S.  P.   {SoltUion  of  Acetate  of  Ammonia, 

Spirit  of  Minderenu.) 

Take  of  Diluted  acetic  acid    .        .        .    Two  pints. 

Carbonate  of  ammonia      .        .    A  sufficient  quantity. 

Add  the  carbonate  of  ammonia  gradually  to  the  acid  until  it  is 
saturated,  and  filter.  (U.  S.  P.) 

Diluted  acetic  acid,  elsewhere  stated,  is  made  by  adding  one  fluid- 
ounce  of  acetic  acid  to  seven  fluidounces  of  water^  making  eight.  It 
will  be  found  convenient  and  desirable  to  consume,  in  making  this 

E reparation,  the  bicarbonate  or  the  partially  bicarbonated  sesquicar- 
onate,  which  &lls  readily  into  powder,  and  is  almost  useless  for  other 
purposes.  By  making  it  in  a  tincture-bottle  in  which  toward  the  last 
the  stopper  is  kept,  the  solution  will  be  made  to  absorb  a  large  amount 
of  carbonic  acid  gas,  and  to  sparkle  when  decanted.  The  point  of 
saturation  may  be  determined  proximately  by  the  taste,  and  it  is 
generally  not  desirable  to  continue  adding  the  carbonate  of  ammonia 
till  it  is  perfectly  saturated,  as  it  is  far  more  agreeable  to  be  a  little 
acid  than  alkaline.  This  solution  should  always  be  made  in  small 
quantities,  and  is  generally  better  to  be  prepared  when  required.  There 
is  no  necessity  for  filtration  if  the  ingredients  are  perfectly  pure  and 
free  from  contamination  with  dust.  It  is  very  much  prescribed  as  a 
mild  stimulant  and  diaphoretic.  Dose,  f5j  to  flss.  As  an  antidote 
to  alcoholic  liquids  given  while  the  patient  is  intoxicated,  from  Cssa 
to  f3j.  _ 

AmmonisR  CUras.    (Citrate  of  Ammonia,    3NH^O,Ci.=243.) 

This  salt  is  seldom  met  with  in  commerce,  but  in  the  form  of  solution 
made  by  saturating  lemon  juice  with  carbonate  of  ammonia,  it  furnishes  a 
stimulating  diaphoretic  similar  to  solution  of  acetate.  The  dose  of  the  salt 
is  from  388  to  3j. 

Ammonise  Valerianas.    NH^OjVa— 119. 

Take  of  Valerianic  acid  four  fluidounces. 

From  a  mixture,  placed  in  a  suitable  vessel,  of  muriate  of  ammonia, 
in  ooarse  powder,  and  an  equal  weight  of  lime,  previously  slaked  and 
in  powder,  obtain  gaseous  ammonia,  and  cause  it  to  pass,  first  through 
a  bottle  filled  with  pieces  of  lime,  and  afterwards  into  the  valerianic 
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acid,  contained  in  a  tall,  narrow  glass  vessel  until  the  acid  is  neu- 
tralized.    Then  discontinue  the  process,  and  set  the  vessel  aside  that 
the  valerianate  of  ammonia  may  crystallize.    Lastly,  break  the  nit 
into  pieces,  drain  it  in  a  glass  funnel,  dry  it  on  bibulous  paper,  and 
keep  it  in  a  well-stopped  bottle.  (U.  S.  P.) 

Valerianate  of  ammonia  is  a  white  salt  in  the  form  of  qnadrangular  platei, 
having  the  disagreeable  odor  of  yalerianie  acid,  and  a  sharp,  sweetish  taste. 
It  deliquesces  in  moist  air,  bat  effloresces  in  a  dry  atmosphere,  and  is  teiy 
soluble  in  water  and  in  alcohol.  It  is  decomposed  bj  potassa  with  eToln- 
tion  of  ammonia,  and  by  the  mineral  acids  with  separation  of  the  valerianie 
acid,  which  rises  to  the  surface  in  the  form  of  an  oil.  • 

This  is  a  new  of&cinal  preparation  in  the  edition  of  1860.  The  for- 
mula is  an  improvement  on  that  of  B.  J.  Crew,  by  which  the  gaseous 
acid  and  volatile  alkali  were  brought  together,  so  as  to  crystallize  in 
a  receiver.  Few  remedies  have  had  so  large  a  share  of  popularity,  for 
several  years  past,  as  this  diffusible  stimulant  and  antispasmodic.  It  is 
used  in  neuralgia,  hysteria,  and  other,  nervous  disoraers  in  a  dilute 
solution,  proposed  by  Pierlot,  and  published  under  another  head ;  and 
also  more  recently  in  the  form  of  elixir  of  valerianate  of  ammama. 

Ammonias  Benzoas,    NH„HO,Bz  =»  139. 

I'he  neutral  salt  has  been  employed  in  medicine ;  it  is  obtained  by  dis- 
solying  benzoic  acid  in  strong  ammonia  by  the  aid  of  heat,  not  quite  to 
saturation.  It  is  very  soluble  in  water,  deliquescent  in  the  air,  loses  am- 
monia and  becomes  solid  again.  In  common  with  benzoate  of  soda,  it  has 
been  used  in  gout,  also,  as  an  antispasmodic,  though  in  the  latter  case  the 
activity  may  be  due  to  the  empyreumatic  oil  which  it  retains.  A  corres- 
pondent of  the  ''  London  Lancet "  recommends  it  in  anasarca  with  alba- 
minuria  following  scarlatina.  The  dose  for  a  child  of  six  years  was  5  grains 
three  times  a  day. 

Ammonii  Sulphuretum,    (Hydrosulphate  of  Ammonia,     NH«S-f  HS.) 

Water  of  ammonia  saturated  with  hydrosulphuric  acid  gas. 

It  is  a  yellowish  liquid,  of  a  disagreeable  fetid  smell,  which  is  much  used 
in  analytical  chemistry  for  the  detection  of  some  of  the  metals. 

It  has  been  recommended  as  a  sedative  and  in  diabetes  in  the  dose  of  five 
or  six  drops  largely  diluted  with  water. 

It  has  also  been  applied  to  the  remoyal  of  nitric  acid  stains,  with  some 
caustic  potassa,  scraping  off  the  colored  portion  and  washing  with  very 
dilute  SO,.     Callus  and  indurated  skin  may  be  removed  in  a  similar  manner. 

Phosphate  of  Ammonia.    2(NHp)H0,P0,— 188. 

This  has  a  similar  composition  to  the  other  medicinal  alkaline 
phosphates.  It  may  be  made  by  saturating  a  strong  solution  of  phos- 
phoric acid  with  ammonia,  evaporating,  and  setting  the  solution  aside 
that  crystals  may  form ;  or  by  saturating  the  excess  of  acid  in  super- 
phosphate of  lime  with  carbonate  of  ammonia,  and  procuring  the  salt 
by  evaporation  and  crystallization,  previously  adding  ammonia  to  a 
slight  alkaline  reaction.    It  is  a  white  salt  in  efflorescent^  rhombic 

f>ri3ms,  losing  water  and  ammonia,  very  soluble  in  water,  but  inso- 
uble  in  alcohol.    It  was  formerly  much  in  vogue  as  a  remedy  for 
gout  and  rheumatism.    Dose,  10  to  40  grains. 
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HypophozphUe  of  Ammonia,    NH,2H0yP0  =  75. 

This  is  prepared  from  hjpophosphite  of  lime  and  sulphate  or  carbonate 
of  ammonia. 

Take  of  Hypophosphite  of  lime  .        .     6  oz. 

Sesquicarbonate  of  ammonia  (translucent)    7. 23  oz. 

Water A  sufficient  quantity. 

Dissolve  the  lime  salt  in  four  pints  of  water,  and  the  ammonia  salt  in  two 
pints  of  water,  mix  the  solutions,  drain  the  resulting  carbonate  of  lime,  and 
wash  out  the  retained  solution  with  water.  The  filtrate  should  then  be 
evaporated  carefully  to  dryness,  then  dissolved  in  alcohol,  filtered,  evapora- 
ted, and  crystallized. 

This  salt  is  deliquescent  in  the  air,  very  soluble  in  alcohol  and  water,  and 
when  carefully  heated  evolves  ammonia,  leaving  hydrated  hypophosphorous 
acid.  It  is  used  for  the  same  purposes  as  the  other  alkaline  hypophosphitea 
in  a  dose  of  4  to  5  grains  three  times  a  day. 


CHAPTER  V. 

ON  THE  EARTHS  AND  THEIR  PREPARATIONa 

The  earths  are  distinguished  from  the  alkalies  by  the  insolubility 
of  their  carbonates ;  and  the  fact  that  the  carbonates  of  some  have 
an  alkaline  reaction,  and  of  others  have  not,  has  given  rise  to  the  dis- 
tinction between  the  class  of  alkaline  earths,  to  which  barjrta,  lime  and 
magnesia  belong,  and  earths,  including  alumina,  and  several  of  less 
importance  to  the  physician  and  pharmaceutist. 

The  order  in  which  they  are  treated  in  this  work  is  as  follows : — 

1st.   Preparations  of  baryta. 
2d.    Preparations  of  lime, 
3d.    Preparations  of  magnesia, 
4th.  Salts  containing  alumina, 
6th.  'Cerium  and  its  oxalate. 

Baryta,    BaO«76.7. 

Like  the  alkalies  and  other  earths,  baryta  has  a  metallic  base,  which 
is  the  white  readily  oxidizable  metal  Barium. 

This  alkaline  earth  is  not  itself  used  in  medicine,  but  is  the  base 
of  several  officinal  preparations. 

Test  for  Baryta, — The  best  and  most  reliable  test  for  baryta  is  the  pre- 
cipitate which  its  solutions  throw  down  with  free  sulphuric  acid  and  all  solu- 
ble sulphates,  even  with  sulphate  of  lime.  Sulphate  of  baryta  is  insoluble 
in  acid^  and  alkalies. 
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1st  Group. — Of  Earths — Preparations  of  Baryta. 


Baiyts  oarbonaB.  BaO^CO^     Native  witherUo.     Soluble  in  strong  acidB« 

Barii  chloridnm,  BaCl,2Aq.     Poi8onoQB  ;  nued  only  in  eolation. 

Liquor  barii  chloridi,  .^J  to  f  Siij  water.     Dosk,  five  drops. 

Barii  iodidum,  Bal.     Poisonous  ;  an  alterative  in  scrofula  and  morUd  growtlit. 


Barytae  Oarbanas.    BaO,CO,«98.7. 

Carbonate  of  baryta  is  a  rather  rare  mineral,  being  chiefly  imported 
from  Sweden,  Scotland,  and  the  North  of  England  in  masses  of  ji 
light  grayish  color  and  fibrous  texture. 

It  is  solable  in  mnriatic  acid  with  effcryescence,  forming  salts,  whidi, 
if  solable,  famish  in  solution  the  best  tests  for  salpharic  acid,  throwing 
down  a  white  precipitate  iusolable  in  boiling  nitric  acid.  The  solution  in 
muriatic  acid  is  not  colored  nor  precipitated  by  ammonia,  nor  hydrosol- 
phuric  acid,  and  when  salphuric  acid  is  added  in  excess,  the  solution  yieUs 
no  precipitate  with  carbonate  of  soda. 

Barii  Chloridum.    BaCl  +  2Aq.=.122.2. 

When  muriatic  acid  is  added  to  carbonate  of  baryta  the  muriatio 
acid  displaces  the  carbonic,  with  effervescence,  and  with  the  baryta 
forms  chloride  of  barium  and  water,  BaO,COjand  HCl,«BBaCl,  +  HO 
and  CO3.  By  evaporation,  the  chloride  may  be  obtained  in  flat,  four- 
sided  crystals,  which  lose  their  water  of  crystallization  below  212®  F. 

It  is  a  white,  freely  soluble,  permanent  salt,  with  a  bitter  acrid  taste,  and 
imparts  a  yellow  color  to  flame.  Its  solution  is  not  aflfected  by  ammonia 
or  hydrosulpharic  acid.  When  salpharic  acid  is  added  in  excws,  no  farther 
precipitate  is  produced  by  the  addition  of  carbonate  of  soda.^  If  the  crys- 
tals deliqaesce  the  presence  of  another  earthy  chloride  may  be  inferred.  It 
is  poisonous,  as  are  all  the  other  baryta  salts ;  it  is  chiefly  used  in  medicine 
in  the  form  of 

Liquor  Barii  Chloridi  U.  S.  P. 

Take  of  Chloride  of  barium 3j. 

Distilled  water fjiij. 

Dissolve  the  chloride  in  the  water,  and  filter  if  necessary. 

This  solution  is  almost  too  strong  for  convenient  use ;  it  is  stated  to 
be  deobstruent  and  anthelmintic.  The  dose  is  about  five  drops^  but  it 
is  very  rarely  prescribed.  It  is,  however,  much  employed  as  a  teat  for 
sulphuric  acid  or  any  soluble  sulphate. 

Barii  lodidum.     Bal  >=  195. 

Is  obtained  by  dissolving  carbonate  of  baryta  in  hydriodic  acid,  forming 
iodide  of  barium,  and  water  with  the  evolution  of  carbonic  acid,  or  by  add- 
ing to  an  alcoholic  solution  of  iodine  finely-powdered  salphnret  of  barium, 
and  evaporating  the  filtrate  by  a  moderate  heat  Sulphur  is  prectpitatedi 
which  is  separated  by  filtration. 

It  occurs  in  colorless,  deliquescent  needles,  which  are  decomposed  by  the 
carbonic  add  of  the  atmosphere.  *  It  is  very  poisonous,  and  has  been  recom- 
mended as  a  diicatient  and  alterative  in  scrofulous  diseases,  internally,  in 
the  doM  o'  im^.0^^*h  to  a  grain  twice  daily,  and  externally  in  omtmeoti 
a  *«  to  the  ounce. 
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2d  Group. — Of  Earths — Preparations  of  Lime. 


Marmor  (Marble).    Native  hard  oarbouaie  of  lime. 

Cr«U  (Chalk).     Native  soft  carbonate  of  lime. 

Creta  prcparata,  CaOjCO,.     Levigated  and  elntriated,  nodules.     Doss,  gr.  x  to  5}- 

Te«tir  (Oyster-ehells).     The  shell  of  Ostrea  ednlis. 

Testa  praBparata.     Levigated  and  elutriated,  small  nodules.    Dosb,  gr.  x  to  3J. 

Calx,  CaO.     Lime  recently  prepared  bj  calcination. 

Liquor  calcis.     Lime-water,  contains  9.7  gre.  to  OJ. 

Calcii  chloridum,  CaCl.     Dissolving  carbonate  in  HCl,  and  evaporating. 

Liquor  oaloii  ohloridi.     One  part  of  CaCl  in  2.5  of  the  solution.     Dosb,  n^xxx  to  f^J. 

Caleis  oarbonas  pratcipitata.    From  CaCl  bj  adding  NaO,CO|.    Very  fine  white  powder. 

Calx  ohlorinaU,  CaO,Cl04-CaC14-CaO-f  CI.     Bleaching  salt.     Disinfectant. 

Caleis  phosphas  prsoip.,  SCaOfPO^.    Calcined  bones  precipitated  from  solution  in  HCl. 

8fr,  eaic.  pkotphai.  Durand.     2  gr.  phusph.  lime  to  f  3J+4  g^*  phosph.  acid. 

**  ^         Wiegand.     5  gr.  phosph.  lime  to  f  3J-{-muriatio  acid. 

Caleig  kwpophoiphiif  CaO,2HO,PO.     By  boiling  lime  and  phosphorus. 
Afr.  cafe,  kypaphog,  Procter.    3}  gr.  hjpophosphite  to  f  5J» 
^r.  kypophoM.  eomp,  Parrish.     5  gr.  mixed  lime,  soda,  and  potassa  salts  to  f5J* 
Ijtq,  ealeit  biearboncUit.     Solution  of  the  carbonate  in  carbonic  acid  water. 
Calx  iaceharcUum.     A  sjrup  containing  caustic  lime  in  union  with  sugar. 
Calcis  tulphii.     Bj  saturating  CaO,HO  with  SC 
Calcii  iodidum,  CaL     An  alterative  and  poisonous  remedj. 
Cmlcii  nUphuretum,    Used  4n  sulphur  baths,  &o. 

Marmor  and  creta  are  the  names  given  in  the  list  to  two  native 
unorganized  forms  of  carbonate  of  lime,  while  testa  is  applied  to  the 
shell  of  the  common  oyster.  Besides  these,  there  is  another  form  of 
hard  carbonate  of  lime,  called  limestone,  which,  though  not  officinal,  is 
employed  for  the  preparation  of  lime. 

Oreta  Prasparata  and  Testa  Prseparata.     CaO,CO,=s50. 

Carbonate  of  lime  for  use  in  medicine  requires  to  be  prepared  by 
mechanical  processes  adapted  to  furnishing  a  pure  and  fine  article. 
Chalk  and  oyster-shell  are  subjected  to  the  process  of  elutriation; 
being  powdered  and  diflFused  in  water,  to  allow  of  the  subsidence  of 
crystalline  particles,  the  turbid  liquid  is  drawn  oflF  into  other  vessels, 
allowed  to  settle,  and  dried,  by  being  dropped  from  a  suitable  orifice 
on  to  a  drying  slab,  thus  presenting  the  carbonate  in  nodules  or  small 
pyramidal  amorphous  masses,  readily  falling  into  a  very  fine  impal- 
pable, white  powder.  In  this  way  prepared  chalk  and  prepared 
oyster-shell  are  produced.  The  precipitated  carbonate  of  lime  is  very 
differently  prepared,  by  means  of  a  ehemical  process,  described,  along 
with  the  medical  properties  of  the  carbonate,  on  page  895. 

Tests  for  the  determination  of  Lime. — Soluble  salts  of  lime  impart  to 
alcohol  a  yellowish-red  color.     The  neutral  salts  are  precipitated — 

By  carbonates  and  phosphates  of  the  alkalies ;  the  white  precipitates  are 
soluble  Id  mnriatic  and  nitric  acids. 

By  olalic  acid  ;  the  precipitate  solable  in  mnriatic  and  nitric  acids ;  not 
in  ammonia  or  excess  of  oxalic  acid. 

Snlpharic  acid  and  soluble  sulphates  throw  down  a  precipitate  of  sul- 
phate of  lime  from  concentrated  solutions,  soluble  in  much  water  and  in 
dflnted  acids. 

Only  in  very  concentrated  solntions  does  a  precipitate  take  place  by 
caastic  potassa. 
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Calx.    {Lime.    CaO-28.) 

Lime  is  the  oxide  of  a  light  metal  called  calcium,  Can 20.  This 
oxide  exists  to  a  very  great  extent  in  the  mineral  kingdom^  being  the 
most  familiar  of  the  so-called  alkaline  earths.  It  is  obtained  from  the 
soil  b;  plants,  and  through  them  becomes  incorporated  into  the  struc- 
ture of  animals,  entering  specially  into  their  bones,  shells,  and  teeth. 

Lime  itself  is  prepared  from  the  carbonate,  mostly  from  limestone^ 
by  calcining  along  with  carbonaceous  matters.  Sometimes  with 
wood,  furnishing  wood-burnt  lime ;  and  at  other  times  with  coal,  fur* 
nishing  a  more  common  article.  The  action  of  an  intense  heat  diives 
oii'  the  c&rbonic  acid  which  escapes,  leaving  the  lime  in  its  caustio 
state. 

On  the  addition  of  water,  lime  becomes  slaked,  a  high  heat  is  produced, 
and  it  is  found  to  have  absorbed  oue  equivalent  of  water,  aBGaO,HOn37. 
Lime  is  less  soluble  in  hot  than  in  cold  water,  is  fusible  before  the  blowpipe, 
and  entirely  soluble  in  muriatic  acid.  Silicic  acid  remains  undissolved  on 
the  addition  of  this  acid.  Phosphate  of  lime,  if  the  solution  is  acid,  is 
thrown  down  on  neutralization  with  ammonia.  Alumina,  magnesia,  ozide 
of  iron,  are  thrown  down  from  this  solution  bj  a  slight  excess  of  ammonia. 

Inquar  Calcis  U.  S.  P.    {Lime  Water.) 

Take  of  Lime Four  ounces. 

Water One  gallon. 

Upon  the  lime  first  slaked  with  a  little  water,  pour  the  remainder 
of  the  water,  and  stir  them  together,  then  immediately  cover  the  vessel, 
and  set  it  aside  for  three  hours.  The  solution  should  be  kept  stand- 
ing upon  the  undissolved  lime  in  stopped  glass  bottles,  and  poured  o£f 
clear  when  required  for  use. 

Lime  is  soluble  to  a  limited  extent,  and  more  so  in  cold  than  in  hoi 
water.  The  proportion  contained  in  lime-water  is  from  nine  to  ten 
grains  to  the  pint ;  its  dose  is  from  f  5ss  to  f5ij.  It  is  particularlr 
useful,  in  small  doses,  to  allay  irritation  of  stomach  and  nausea,  and, 
as  an  astringent  antacid,  is  adapted  to  dyspepsia,  accompanied  witii 
acidity  of  stomach  and  diarrhoea.  Its  taste  and  caustic  properties  are 
best  disguised  by  admixture  with  milk ;  and  a  mixture  of  lime-water 
and  milk  is  much  used  as  food  for  infants. 

Tests, — Lime-water  of  full  strength  is  rendered  turbid  on  application  of 
heat.  If  prepared  from  lime  obtained  from  common  limestone,  it  is  apt  to 
contain  caustic  soda,  from  the  decomposition,  by  lime,  of  some  silicate  of 
soda ;  it  is  recognized  by  passing  carbonic  acid  (exhaled  air)  into  it  until 
the  lime  is  precipitated,  when  the  alkaline  reaction  will  not  have  disappeared. 

Oalcii  Ghloridum.    CaCl«"55.5. 

The  chloride  is  prepared  by  dissolving  chalk  or  marble  m  muriatic 
acid,  and  evaporating  to  dryness,  after  which  it  may  be  fused.  It  is 
then  a  white,  amorphous  mass  or  powder,  with  an  acrid,  bitter,  saline 
taste,  very  soluble  in  water  and  alcohol,  and  so  deliquescent  as  to  be 
used  for  drying  gases,  and  for  depriving  various  liquid  substances  of 
water.    It  is  also  capable  of  crystallizing,  when  it  absorbs  six  equi- 
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valents  of  water  ■■CaCl,+6Aq.    K  the  heat  does  not  exceed  300®  in 
evaporating  to  dryness,  the  salt  will  have  the  composition  CaCl  +  2Aq. 

Metallic  oxides,  if  present,  may  be  detected  by  precipitates  iu  the  solation 
with  ammonia  and  sulphuretted  hydrogen.  A  precipitate  by  solution  of 
sulphate  of  lime  would  indicate  bai7ta. 

Liquor  CaJcit  Chloridi  U.  S.  P. 

Solution  of  chhride  of  calcium  is  directed,  in  the  Pharmacopoeia,  to 
be  made  by  obtaining  the  chloride  as  above,  and  dissolving  it  m  water 
in  about  such  proportion  that  2.5  parts  of  the  solution  shall  be  equal 
to  one  part  of  the  salt. 

The  officinal  process  is  as  follows : — 

Take  of  marble,  in  small  pieces,  six  troyounces;  muriatic  acid 
twelve  troyounces ;  distilled  water  a  sufficient  quantity.  Mix  the  acid 
with  half  a  pint  of  distilled  water,  and  gradually  add  the  marble. 
Towards  the  close  of  the  eflFervescence  apply  a  gentle  heat,  and,  when 
the  action  has  ceased,  pour  off  the  clear  liquid,  and  evaporate  to  dry- 
ness.  Dissolve  the  residue  in  one  and  a  half  times  its  weight  of  diS: 
tilled  water,  and  filter  through  paper. 

It  is  rarely  prepared  or  prescribed,  although  considered  a  deob- 
fltruent  and  alterative  remedy,  adapted  to  scrofulous  diseases  and 
goitre.    Dose,  "ixxx  to  ^j. 

Cahis  Carbonas  Prsecipitata.    CaO,CO,««50. 

Is  prepared  by  adding  carbonate  of  soda  in  solution  to  the  solu- 
tion of  chloride  of  calcium  as  above,  till  effervescence  ceases.  By 
double  decomposition,  carbonate  of  lime  is  formed  and  precipitated 
as  a  white  powder,  while  chloride  of  sodium  remains  in  solution  and 
is  separatea  by  washing.  The  fineness  of  this  precipitate  is  dependent 
upon  the  degree  of  concentration  and  the  temperature  of  the  solutions. 
If  dilute  and  cold,  the  result  would  be  the  formation  of  a  crystalline 
powder  destitute  of  that  softness  and  miscibility  with  liquids  which 
adapts  it  to  convenient  use.  The  Pharmacopoeia,  therefore,  directs 
strong  solutions  and  a  boiling  temperature  at  the  time  of  mixing  them. 

When  properly  made,  this  is  a  fine  white  powder,  free  from  gritti- 
Bess,  insoluble  in  water,  but  soluble  without  residue  in  diluted  muria- 
tic acid,  with  abundant  disengagement  of  carbonic  acid.  It  is  used 
as  an  antacid,  with  astringent  properties,  adapting  it  especially  to  diar- 
rhoea.   Dose,  from  gr.  x  to  3j- 

As  compared  with  prepared  chalk,  with  which  it  is  identical  in 
composition,  this  is  a  far  handsomer  preparation,  and,  though  less  dis- 
tinctly amorphous,  and,  therefore,  not  so  thoroughly  suspended  in 
liquid  forms  of  preparation,  it  is  preferred  for  most  prescription  pur- 
poses.    It  is  also  well  substituted  for  chalk  in  dentifrice. 

Te8/8.— -Sulphate  of  lime,  which  is  an  occasional  adulteration,  may  be  de- 
tected  by  washing  the  preparation  with  distilled  water,  in  which,  after  filtra- 
tion, chloride  of  barium  and  oxalic  acid  will  produce  precipitates. 

Phosphate  of  lime  is  left  behind  on  treatment  with  diluted  acetic  acid ;  it 
is  dissolved  by  muriatic  acid,  in  which  solution  the  phosphoric  acid  is  proved 
by  perchloride  of  iron  and  acetate  of  potassa  in  excess. 
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Calx  Chlorinata.    {ChlorincUed  Lime,) 

Under  the  name  of  chloride  of  lime,  or  bleaching  powder ,  this  sub- 
stance is  extensively  manufactured  and  used  as  a  bleaching  agent  It 
is  made  from  slaked  lime  by  subjecting  it  to  an  atmosphere  of  chlorine 
gas  till  completely  saturated,  and  has  a  complex  and  variable  compo- 
sition, being  a  mixture  of  hypochlorite  of  lime,  CaO,C10,  chloride  of 
calcium,  CaCl,  and  lime,  CaO,IIO.  It  is  a  grayish-white,  lumpy  pow- 
der, having  the  odor  of  chlorine,  which  it  gives  off  on  exposure  to  the 
air.  It  is  deliquescent,  absorbing  both  moisture  and  carbonic  add 
from  the  air. 

For  the  full  advantage  of  the  liberation  of  chlorine  the  addition  of 
an  acid  is  necessary,  though  the  spontaneous  evolution  of  that  gas  is 
usually  relied  on  for  common  disinfecting  purposes.  The  ohief  popu- 
lar use  of  chlorinated  lime  is  as  a  disinfectant  about  cesspools,  sewers^ 
and  places  rendered  offensive  and  unwholesome  by  the  products  of 
decomposition. 

It  is  also  used  in  the  manufacture  of  chloroform  and  for  the  pre- 
paration of  liquor  sodee  chlorinatse,  which  is  used  as  a  substitute  for  it 
for  internal  and  external  use  in  medicine. 

Tests, — A  very  moist  consistence  argaes  the  presence  of  a  considerable 
proportion  of  chloride  of  calcium,  and  is  an  indication  of  inferiority.  It 
is  only  partially  soluble  in  water,  and  wholly  soluble  in  muriatic  acid ;  its 
solution  quickly  destroys  most  vegetable  colors. 

The  Pharmacopceia  gives  the  following  test  which  shows  an  amount  of 
chlorine  available  for  disinfecting  and  medical  purposes,  of  at  least  twentj- 
fiye  per  cent.,  and  indicates  a  good  commercial  quality. 

When  forty  grains,  triturated  with  a  fluidounce  of  distilled  water,  are  well 
shaken  with  a  solution  of  seventy-eight  grains  of  crystallized  sulphate  of 
protoxide  of  iron,  and  ten  drops  of  sulphuric  acid  in  two  fluidounces  of  dis- 
tilled water,  a  liquid  is  formed  which  does  not  yield  a  blue  precipitate  with 
ferridcyanide  of  potassium  (red  prussiate  of  potash). 

This  test  is  based  on  the  oxidation  of  the  iron  under  the  influence  of  chio* 
rine  to  sesquioxide ;  but  aside  from  other  objections,  the  difficulty  of  keep* 
ing  the  sulphate  of  iron  entirely  unaltered,  renders  this  test  inaccurate ;  % 
better  result  is  obtained  by  treating  thirty-six  grains  chloride  of  lime  with 
fifty-three  grains  ferrocyanide  of  potassium,  and  after  heating  to  the  boiling 
point,  testing  with  a  salt  of  sesquioxide  of  iron,  which  must  not  furnish  a 
blue  precipitate. 

By  the  influence  of  chlorine,  the  ferrocyanide  is  changed  into  ferridcyft- 
nide  of  potassium ;  if  less  than  25  per  cent,  of  chlorine  is  present,  a  part 
of  the  ferrocyanide  remains  unaltereid,  and  reacts  with  the  chloride  of  cal- 
cium, the  resulting  ferrocyanide  of  potassium  and  calcium  is  taken  up  by 
boiling  water,  and  throws  down  a  precipitate  of  Prussian  blue  with  sesqui- 
salts  of  iron. 

Galcis  Phosphas  Prsecipitata,    8CaO,PO,a«  156, 

This  salt  is  made  by  calcining  bones  and  dissolving  them  in  muriatio 
acid,  from  which  solution,  on  the  addition  of  ammonia  water,  the  phos- 
phate is  precipitated. 

After  washing  and  drying  it  is  a  white  insoluble  powder,  free  from 
odor  and  taste ;  soluble  in  muriatic,  acetic,  and  phosphoric  acids. 
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This  pliospliate  is  used  as  a  remedy  for  scrofulous  diseas^es,  defective 
nutrition,  &o.  Dosfi,  from  gr.  x  to  3bs,  repeated  three  times  a  day. 
It  forms  the  basis  of  several  of  the  phospbatic  preparations  now  so 
popular ;  it  is  said  to  be  essential  in  animals,  as  well  as  plants,  to  the 
formation  of  cells,  and  seems  to  be  useful  in  certain  pathological  states 
of  the  system,  characterized  by  defective  nutrition. 

Tesis, — It  is  insolable  in  water,  soluble  in  nitric,  sulpharic,  hydrochloric, 
and  carbonic  acids ;  its  solution  in  nitric  acid  is  precipitated  bj  oxalate  of 
ammonia ;  the  neutralized  nitric  solution  should  giye  a  yellow  precipitate 
of  phosphate  of  silyer. 

Carbonate  of  lime,  if  present  as  an  adalteration,  is  detected  by  its  effer- 
vescing with  acids.  Sulphate  of  lime  is  left  behind  on  dissolying  the  salt  in 
muriatic  acid ;  the  residue  dissolves  in  much  distilled  ^ater,  and  yields  the 
characteristic  precipitate  with  baryta  and  its  salts. 

The  granular  and  rather  insoluble  character  of  this  powder,  as  found 
in  commerce,  renders  it  less  efficient  than  desirable,  and  has  led  to  the 
preparation  of  the  following  syrups,  which  contain  it  in  a  soluble  form. 
See,  also,  Compound  Syrup  of  PhosphcUes  among  the  preparations  of 
iron. 

Durand^s  Syrup  of  Phosphate  of  Lime, 

Take  of  Precipitated  phosphate  of  lime    .  .128    grains. 

Glacial  phosphoric  acid        .  .     240        '' 

Sugar,  in  coarse  powder      .  .        7^  oz.  (offie.) 

Distilled  water    ......         4    fluidounces. 

Essence  of  lemon 12    drops. 

Mix  the  phosphate  of  lime  with  the  water  in  a  porcelain  capsule,  over  a 
spirit  or  gas  lamp,  or  in  a  sand  bath  *;  add  gradually  the  phosphoric  acid 
until  the  whole  of  the  phosphate  of  lime  is  dissolved.  To  this  solution  add 
sufficient  water  to  compensate  for  the  evaporation,  then  dissolve  the  sagar 
by  a  very  gentle  heat,  and,  when  perfectly  cold,  add  the  essence  of  lemon.  The 
syrup  of  phosphate  of  lime,  thus  prepared,  is  colorless,  transparent,  of  an 
acid  taste,  and  contains  two  grains  of  the  phosphate  of  lime  and  nearly  four 
grains  of  phosphoric  acid  to  each  teaspoonful.  When  diluted  by  the  patient 
previously  to  its  being  taken,  it  forms  a  phosphoric  lemonade  not  unpleasant 
to  the  taste.     Doss,  a  teaspoonful. 

In  a  paper  in  the  ''American  Journal  of  Pharmacy,"  vol.  xxvi.  p.  112, 
noticing  the  above,  T.  S.  Wiegand  remarks  upon  the  acidity  of  the  prepa- 
ration as  an  objection  to  its  use  in  some  cases,  and  proposes  the  following 
modified  recipe,  containing  muriatic  acid  instead  of  phosphoric  acid,  a  much 
smaller  proportion  being  required  to  constitute  a  permanent  solution. 

Wiegand^9  Syrup  of  Phosphate  of  Lime. 

B. — Calcis  phosphatis  prscip Sj. 

Acidi  chlorohydrici f^i^- 

Aquae,  q.  s.  ft fjvij. 

Sacchari,  q.  s.  ft f^^cij. 

Dissolve  the  phosphate  of  lime,  previously  mixed  with  an  ounce  of  water 
by  means  of  the  acid,  filter,  then  add  the  remaining  water  to  this ;  add  the 
sugar  until  the  bulk  is  increased  to  twelve  fluidounces,  and  strain.  Doss,  a 
teaspoonful. 
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Gakis  Hypophosphis,    {ffypaphosphite  of  Lime.    OaO,2HO,PO—86.) 

When  phosphorus  is  boiled  with  milk  of  lime  it  graduallv'  disap- 

Eears,  with  evolution  of  spontaneously  inflammable  phospnuretted 
ydrogen,  which  explodes  as  it  reaches  the  atmosphere  with  the  forma- 
tion of  water  and  phosphoric  acid.  When  the  strong  odor  of  phos- 
phuretted  hydrogen  ceases  to  be  given  ofl^  the  liquid  contains,  besides 
the  excess  of  limC;  nearly  half  of  the  phosphorus  as  phosphate  of  lime, 
and  the  remainder,  deducting  the  considerable  portion  which  has 
escaped  into  the  air  as  phosphuretted  hydrogen,  is  hypophosphite  of 
lime.  When  the  process  is  conducted  in  a  flask,  it  requires  a  constant 
ebullition  of  the  liquid  to  prevent  the  explosion  consequent  upon  the 
entrance  of  the  atmospheric  air.  To  avoid  this  result,  it  has  been 
found  safer  to  employ  a  deep,  open  vessel.  The  constant  evolution  of 
gas  and  vapor,  which  keeps  a  froth  on  the  surface,  excludes  the  atmos- 
phere in  a  great  degree,  so  that  the  yield  is  not  much  diminished, 
whilst  the  safety  and  easiness  of  the  process  are  greatly  iBcreased. 
The  process  should  be  conducted  under  a  hood  with  a  strong  draughty 
or  in  the  open  air,  to  avoid  the  disagreeable  fumes  which  are  evolved. 

Take  of  Lime,  recently  burned  ....    4  lbs.  av. 

Phosphorus 1  lb.     **    * 

Water 6  gals. 

Slake  the  lime  with  a  gallon  of  the  water,  put  the  remainder  in  a 
deep  boiler,  and  as  soon  as  it  boils  add  the  slaked  lime,  and  mix  to  a 
uniform  milk.  The  phosphorus  is  now  added,  and  the  boiling  is  kept 
up  constantly,  adding  hot  water  from  time  to  time,  so  as  to  preserve 
the  measure  as  nearly  as  may  be,  until  it  is  all  oxidized  and  combined, 
and  the  strong  odor  of  the  gas  has  disappeared.  The  mixture  froths 
much,  and  but  little  of  the  phosphorus  reaches  the  surface.  Then 
filter  the  solution  through  close  muslin,  wash  out  that  portion  retained 
by  the  calcareous  residue  with  water,  and  evaporate  the  filtrate  till 
reduced  to  six  pints.  The  concentrated  liquid  should  now  be  re-filtered 
to  remove  a  portion  of  carbonate  of  lime  which  has  resulted  from  the 
action  of  the  air  on  the  lime  in  solution,  and  again  evaporated  till  a 
pellicle  forms,  when  it  may  be  crystallized  by  standing  m  the  drying- 
room,  or  the  heat  may  be  continued  with  stirring  till  the  salt  granu- 
lates, when  it  should  be  introduced  into  bottles. 

Schcffer  prepares  it  by  a  modification  of  this  process,  which,  he  Bays, 
saves  the  great  waste  occnrring  in  the  above,  and  has  the  advantage  of  libe- 
rating very  little  of  tbc  ofTcnsive  gas  prodaced  by  it.  He  first  oxidizes  the 
phosphorus  by  fusing  it  under  water,  and  pumping  atmospheric  air  into  it ; 
the  phosphorus  bams  somewhat,  and  swells  up,  having  become  partially 
converted  into  oxide  of  phosphorus,  P,0,  and  now  combines  with  milk  of 
lime  without  boiling,  most  readily  at  130^  F.,  the  gas  given  off  being  chiefly 
hydrogen,  and  not,  as  in  the  other  case,  the  offensive  compound  of  phos- 
phorus and  hydrogen,  the  production  of  which  is  so  great  an  annoyance  in 
the  neighborhood  of  chemical  manufactories. 

Hypophosphite  of  lime  is  a  white  salt  with  a  pearly  margarin-like  lustre, 
and  crystallizes  in  flattened  prisms.  It  is  soluble  in  six  parts  of  cold  water, 
and  in  not  mnch  less  of  boiling  water ;  slightly  soluble  in  diluted  alcohol, 
bat  insoluble  in  alcohol  of  sp.  gr.  .835. 
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This  is  the  most  important  of  the  salts  of  h jpophosphorous  acid;  it 
is  the  source  from  which  the  acid  itself  and  most  of  its  medicinal  salts 
are  made.  Immense  quantities  of  it  have  been  prescribed  since  it  was 
first  proposed  by  Dr.  Churchill  as  a  remedy  in  phthisis,  and  though 
the  sanguine  expectations,  enkindled  by  its  first  announcement,  have 
not  been  realized,  it  has  assumed  a  prominent  place  amon^  the  reme- 
dies adapted  to  cases  of  nervous  and  general  debility  and  ill  health. 
Its  dose  is  five  grains  three  times  daily,  in  sugar  and  water. 

Syrup  of  HypophospkUe  of  Lime,    (Procter.) 

Take  of  Hjpopbosphite  of  lime  ....     1  ounce. 

Water 9^  fluidonnces. 

White  sugar 12  trojoances. 

Fluid  extract  of  vanilla         ....•}  fluidoance. 
Dissolve  the  salt  in  the  water,  filter,  add  the  sugar,  dissolve  by  aid  of 
beat,  and  add  the  vanilla.     The  dose  is  from  a  teaspoonful  (three  and  a 
half  grains)  to  a  tablespoonful  (fourteen  grains),  according  to  the  circum- 
stances of  the  case,  three  times  a  day. 

ParriMB  Syrup  of  the  Hypophosphites,* 

The  presence  of  preparations  of  iron  in  these  compounds  was  not  called 
ibr  by  tht  original  discoverer  of  their  therapeutic  value,  who  considers  the 
alkaline  and  earthy  hypophosphites  as  snpcrior  to  any  of  the  ordinary 
hsBmatogenSf  and  in  practice  I  believe  the  following  very  simple  prepara- 
tions have  been  found  fully  equal  to  those  in  which  iron  is  introduced  with 
excess  of  hypophosphorous  acid. 

Take  of  Hypophosphite  of  lime ^iss. 

3s8. 

5  88. 

Sugar 

Hot  water    . 

Orange-flower  water 
Make  a  solution  of  the  mixed  salts  in  the  hot  water,  filter  through  paper, 
dissolve  the  sugar  in  the  solution  by  the  aid  of  heat ;  strain  and  add  the 
orange-flower  water.     Dose,  a  teaspoonful,  containing  nearly  five  grains  of 
the  mixed  salts. 

The  ghjcerole  of  hypophosphites  has  the  same  composition  as  the  forego- 
ing, except  that  the  solution  is  formed  with  a  less  proportion  of  water,  to 
which  a  smaller  portion  of  sngar  is  added,  and  the  quantity  made  up  with 
glycerin.  We  modify  the  flavor,  also,  by  the  use  of  a  little  oil  of  bitter 
almonds,  to  distinguish  it  from  the  corresponding  syrup. 

Some  pharmaceutists  omit  the  sngar  altogether,  and  propose  this  course 
In  making  all  glyceroles,  using  glycerin  as  the  solvent,  as  well  as  for  its 
nutritive  and  remedial  properties.  I  do  not  find  this  to  furnish  a  pleasant 
preparation  to  take,  as  the  saline  ingredients  have,  perhaps,  as  strong  a 
taste  in  this  form  as  in  an  aqueous  solution,  and  in  view  of  the  acridity  of 
glvcerin  as  usually  met  with,  I  think  a  teaspoonful  a  pretty  large  dose,  unless 
diluted  more  than  is  usual  with  such  preparations  as  glycerole  of  the  hypo- 
phosphites  which  is  frequently  taken  directly  from  the  bottle. 

The  cheaper  kinds  of  glycerin  must  be  avoided  in  this  preparation,  as 
from  contact  with  the  salts  or  other  causes  they  are  apt  to  acquire  very 
offensive  properties. 

*  See  preparations  of  Iron,  Procter*!  Syrap  of  Hypophoephites,  &c. 
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"  potassa 
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Liquor  Calcis  Bicarbonatis. 

This  bicarbonate  cannot  be  obtained  in  the  dry  state.  It  is  often  con- 
tained in  spring  water,  to  which  it  imparts  the  property  of  reacting  as  acidt 
on  litmus  and  as  alkalies  on  logwood  paper.  A  solution  of  this  salt  has  beet 
used  in  England,  under  the  name  of  Maughani's  Carrara  water ,  which  ii 
made  by  dissolving  Carrara  marble,  or  any  other  pure  carbonate  of  lime,  in 
water,  saturated  with  carbonic  acid. 

It  has  been  used  as  an  antacid  absorbent,  alterative  and  a  mild  asiringent 
in  a  number  of  diseases,  particularly  in  various  forms  of  dyspepsia.  The 
dose  of  this  water  is  one  or  two  wineglassfuls  and  more,  to  the  amount  of 
about  two  quarts  per  day. 

Calx  SaccharatuTrif  SyrupuB  Calcia. 

Trousseau  used  the  following  proportions  for  producing  a  solution  of  lime 
by  the  aid  of  sugar.  1  part  of  slaked  lime,  10  parts  water  and  100  parti 
syrup,  are  boiled  together  for  a  few  minutes,  strained  and  diluted  with  four 
times  the  weight  of  simple  syrup. 

This  syrup  has  an  alkaline  taste  and  reaction,  and  is  the  solntion  of  a 
chemical  compound  of  sugar  and  lime.  It  is  used  for  the  same  purposes  as 
lime-water,  but  on  account  of  its  causticity  it  is  necessary  to  dilate  it  con- 
siderably. It  is  given  to  children  in  the  quantity  of  20  to  30  grains  daring 
the  day  ;  adults  take  from  2  to  3  drachms  during  the  same  time. 

Dr.  John  Cleland,  in  the  ''Edinburgh  Medical  Journal,"  Augnst,  1859, 
recommends  a  formula  for  this  preparation  as  follows  : — 

Slake  8  ounces  of  quicklime,  rub  it  up  with  6  ounces  of  white  sugar,  add 
one  pint  of  water,  stir  some  time  till  the  hard,  stiff  masses  which  the  sugar 
and  lime  are  liable  to  run  into  are,  as  much  as  possible,  dissolved,  then  filter. 
This  solution  contains  18  grains  of  lime  in  every  ounce  by  weight,  and  al- 
together about  106  grains  of  solid  matter  to  the  ounce.  It  should  be  kept 
in  a  well-stopped  bottle,  and  given  in  the  dose  of  from  20  to  60  minims  in 
a  glass  of  water  two  or  three  times  a  day,  after  eating.  This  Is  stated  to  be 
a  powerful  antacid  and  tonic,  adapted  to  cases  of  obstinate  dyspepsia,  con- 
nected with  too  little  secretion  of  gastric  juice  as  well  as  to  Uiose  with  too 
great  secretion.  It  is  said  to  be  particularly  serviceable  to  gouty  constlta- 
tions ;  though  of  less  use  in  hysterical  and  anemic  cases.  So  far  from  in- 
creasing constipation,  it  is  stated  gradually  to  remove  that  symptona. 

Calcic  Sulphi8.    (Sulphite  of  Lime.    CaO,SO,»60.) 

Neutral  sulphite  of  lime  is  prepared  by  passing  gaseous  sulphurous  add 
over  hydrate  of  lime,  spread  upon  hurdles  to  the  depth  of  one  or  two  inches, 
or  preferably,  according  to  another  manufacturing  chemist  of  Prague,  by 
passing  the  gas  into  the  lime  in  a  barrel,  which  is  made  to  revolve,  by  which 
the  contact  between  it  and  the  lime  is  increased ;  the  color  of  the  lime  is 
changed  from  white  to  a  pale  yellow  in  from  four  to  eight  hours,  and  the 
salt  is  then  removed.  It  is  soluble  in  about  800  parts  of  water,  and  on  the 
addition  of  most  acids,  liberates  sulphurous  acid  (SO  J,  which  is  its  principal 
use.  Added  to  cider  in  the  proportion  of  a  few  ounces  to  a  barrel  it  liber- 
ates this  acid,  and  arrests  the  process  of  fermentation,  a  desideratum  in 
this  branch  of  manufacture ;  the  sparing  solubility  of  the  salt  and  of  the 
precipitate  formed,  adapts  it  to  the  end  in  view;  no  foreign  odor  or  taste  is 
imparted  to  the  cider.  This  salt,  as  also  the  bisulphite  and  hyposulphite, 
-of  lime,  which  are  more  soluble,  has  been  recommended  in  the  pnrulent  stage 
of  consumption  as  checking  the  absorption  of  purulent  matter  and  favoring 
the  cicatrization  of  vomicss. 
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Calcii  lodidum,     Cal»146.8. 

The  iodide  maj  be  prepared  by  dissolving  lime  or  carbonate  of  lime  in 
hjdriodic  acid,  or  bj  digesting  a  solution  of  iodide  of  iron  with  hydrate  of 
lime,  filtering  and  evaporating  the  filtrate  to  crystallization. 

It  is  a  deliqnescent  salt,  easily  soluble  in  water,  and  has  a  bitter  taste. 
It  has  been  nsed  in  scrofulous  affections  internally,  in  doses  ranging  from  ^ 
to  2  grains  three  times  daily,  and  externally  in  ointments,  containing  2 
drachms  *or  less  to  the  ounce. 

Calcii  Sulphuretum.     (Impure  Sulphide  of  Calcium,) 

If  lime  diffused  in  water  is  decomposed  by  a  current  of  sulphuretted 
hydrogen,  a  solution  results,  which  on  evaporation  yields  a  white  soft  mass, 
of  a  sulphurous  odor  and  taste. 

It  has  been  used  as  a  depilatory  by  applying  a  paste  formed  with  water 
to  the  parts,  and  washing  it  off  after  about  a  quarter  of  an  hour. 

The  similar  compound,  prepared  by  dissolving  sublimed  sulphur  in  boiling 
milk  of  lime,  and  diluting  the  solution,  has  been  employed  for  the  cure  of 
itch,  by  washing  the  body  with  such  a  solution,  or  by  adding  a  sufficient 
quantity  to  a  bath. 

The  sulphur  springs  generally  contain  more  or  less  of  this  sulphuret,  which, 
with  hydrosulphuric  acid,  forms  the  most  active  of  their  constituents. 

8d  Group. — 0/  the  Earths,  Jkc,    Preparations  of  Magnesia. 

Ifagnesin  Balphaa,  MgO,SO,4-7HO,  from  native  carbonate,  &o.     Dosb,  ^. 

'*        oarbonas,  4(MgO,CO,HO),MgO,2HO,  from  salphate,  by  NaO,Co^ 
MapieiUB  carbonas  ponderosum^  from  the  same  in  more  concentrated  aolationa. 

**        bicarbonas.     Fluid  magnesia,  eolation,  with  gaseous  COg. 
Ifagnenia,  MgO.     B7  calcining  the  carbonate.     Dosb,  ^, 
Liquor  magnesa  oitratis,  §J  of  the  salt  in  f^zij  bottle. 

Magnesia  citras,  3MgO,CI.     B7  fusing  citric  acid  and  adding  MgO. 

Prepared  citrate  of  magnesia.    Effervescing  powder,  mixed  citrate,  bicarb,  potaata,  &e. 

Moxson*s  effervescent  magnesia,  contains  MgO,SOj-|-7HO. 

Magnesia  acetas.     In  solution  with  orange  sjrup. 

*'         et  potass,  borotartras.     Soluble  and  mild  salt. 
Magnesii  sulphuretum.    Oelatinoua,  alterative.     Dosb,  5  to  30  grains. 

Magnesia,  like  baryta  and  lime,  has  for  its  base  a  metal,  magnesium. 
This  has  a  brilliant  gray  color,  and  a  sp.  gr.  of  2.2.  It  is  rarely  met 
with  except  in  the  cabinet  of  the  chemist. 

Tests  for  the  detection  of  Magnesia. — Magnesia  is  precipitated  by  the 
fixed  alkalies  and  their  carbonates.  The  precipitate  is  soluble  in  ammonia; 
so  also  is  the  precipitate  occasioned  by  oxalate  of  ammonia;  phosphate 
of  soda  in  conjunction  with  ammonia  causes  a  crystalline  white  precipitate 
of  SMgO.NH^O.PO^,  which  is  insoluble  in  ammonia  and  ammoniacal  salts, 
bat  dissolves  easily  in  acids. 

Magnesix  Sulphas.    {Epsom  Salt,   MgO,S03+7HO=il23.) 

Epsom  salt  is  chiefly  prepared  from  magnesian  limestone,  called  by 
mineralogists  dolomite,  and  from  a  native  carbonate  of  magnesia  called 
magnesite  brought  from  the  island  of  Eubcea.  By  the  action  of  sul- 
phurjc  acid  the  magnesia  is  converted  into  the  soluble  sulphate,  and 
the  mineral  being  in  excess,  the  addition  of  a  little  freshly  precipitated 
26 


402     ON  THE  EARTHS  AND  THEIR  PREPARATIONS. 

magnesia  carries  down  with  it  the  iron  and  manganese,  so  that  Ac 
sulphate  is  nearly  pure,  and  by  stirring  as  it  passes  into  a  solid  oon- 
sistence  is  obtained   in  acicular  crystals.     At  the  Jarrow   chemicsl 
works,  South  Shields,  England,  where  Epsom  salt  is  produced  to  the 
extent  of  one  thousand  tons  annually,  the  material  employed  is  the 
impure  sulphate  of  magnesia,  which  crystallizes  from  the  residual 
liquors  of  the  Yorkshire  Alum  Works.     Epsom  salt  in  crystals  is 
soluble  in  an  equal  weight  of  water ;  it  contains  over  50  per  cent  of 
water  of  crystallization,  and  effloresces  slowly  by  exposure,  becoming 
white  and  pulverulent.     Its  sensible  properties  are  familiar  to  most 
In  doses  of  from  ,?8S  to  Jj,  Epsom  salt  is  a  brisk  saline  cathartic ;  in 
small  doses,  a  laxative  and  diuretic.    It  is  much  combined  with  senna, 
senna  and  manna,  &c.,  in  well-known  and  very  disagreeable  infusions. 

Tests. — Its  solntion  is  not  colored  nor  precipitated  by  ferrocyannret  of 
potassium,  and  gives  off  no  hydrochloric  acid  on  the  addition  of  snlpharic 
acid.  The  Pharmacopoeia  also  directs  the  following  test  of  this  salt :  100 
grains  dissolved  in  water  and  mixed  with  sufficient  boiling  solution  of  car- 
bonate of  soda  completely  to  decompose  it,  yield  a  precipitate  of  carbonate 
of  magnesia,  weighing,  when  washed  and  dried,  34  grains. 

Magnesias  Oarbovas.    4(MgO,C02HO)MgO,2HO«242. 

The  carbonate,  called  also  magnesia  alba,  is  usually  made  from  sul- 
phate of  magnesia,  by  adding  carbonate  of  soda,  and  boiling  the 
mixed  solutions.  Sulphate  of  soda  and  carbonate  of  magnesia  result 
from  the  play  of  affinities ;  the  former  is  soluble  and  is  washed  out, 
while  the  latter  is  collected,  pressed  into  oblong  squares,  called  bricks, 
dried  at  a  moderate  heat,  and  wrapped  in  paper  for  sale.  It  is  very 
light,  pulverulent,  insoluble,  tasteless,  soft;,  though  somewhat  granular 
and  variable  in  these  respects.  It  is  a  compound  of  about  one 
equivalent  of  bihydrate  of  magnesia  and  four  of  hydrated  carbonate 
of  magnesia,  or,  according  to  others,  contains  three  equivalents  of  the 
hydrated  carbonate  and  one  of  mono-hydrated  magnesia  8(MgO,CO, 
+  HO)-hMgO,HO.  It  is  used  as  an  antacid  and  laxative,  but  requires 
to  be  given  in  a  larger  dose  than  the  calcined ;  lump  magnesia  is 
often  carried  about  by  those  who  use  it  habitually  for  heartburn  and 
acidity  of  stomach. 

By  hoiling  it  with  pure  water,  this  does  not  acquire  an  alkaline  reaction, 
nor  yield  a  precipitate  with  chloride  of  bariam  or  nitrate  of  silver.  It  is 
wholly  dissolved  with  effervescence  by  diluted  sulphuric  acid,  and  the  aoln- 
tion  is  not  precipitated  by  oxalate  of  ammonia.  % 

Heavy  Carbonate  of  Magnesia. 

This  is  the  result  of  a  similar  process  to  the  foregoing,  except  that 
the  solutions  are  much  more  concentrated,  or  are  boiled  together  until 
effervescence  ceases.  It  is  heavier  than  the  common  carbonate,  though 
very  similar  in  composition,  and  is  found  in  a  white  rather  dense 
powder,  preferred  from  its  small  bulk. 

Carbonate  of  magnesia  is  used  chiefly  as  an  antacid,  in  doses  of  9j 
to  5ji  though  liable  to  the  objection  of  liberating  carbonic  acid  gas  in 
the  stomach,  producing  eructations  and  distension. 
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Bicarbonate  of  Magnesia, 

Id  a  salt  quite  soluble  in  water,  but  which  is  not  permanent,  and 
exists  only  in  solution.  The  so-called  fluid  magnesias,  of  which 
Murray's,  Dinneford's,  and  Husband's,  are  the  best  known,  are  solu- 
tions of  this  salt.  They  are  conveniently  prepared  by  passing  a 
stream  of  carbonic  acid  gas  into  freshly  precipitated  hydrated  carbo- 
nate of  magnesia,  or  preferably  by  forcing  the  gas  into  a  strong  foun- 
tain, such  as  is  used  for  carbonic  acid' water,  containing  the  freshly 
precipitated  carbonate.  The  quantity  contained  in  these  solutions  is 
necessarily  small,  and  they  have  a  tendency  to  deposit  the  salt  as  they 
lose  the  free  carbonic  acid ;  their  usefulness  is  limited  to  the  case  of 
children,  and  to  the  treatment  of  acidity  of  stomach  in  adults.  The 
taste  is  more  alkaline  and  disagreeable  than  that  of  the  insoluble  car- 
bonate, or  of  magnesia  itself.  • 

According  to  Graham,  the  crystals  deposited  from  such  solutions 
are  compounds  of  mono-carbonate  of  magnesia  with  one,  two,  or  four 
equivalents  of  water.  , 

Magnesia.    MgO, »  20. 

Usually  prepared  by  calcining  the  carbonate  at  a  high  heat,  until  it 
presents  a  peculiar  luminous  appearance,  called  brightening.  This 
preparation  is  very  various  in  its  physical  properties,  owing  to  the 
various  modifications  of  the  process  for  its  preparation ;  it  will  not  be 
necessary  in  this  work  to  describe  these.  The  reader  is  referred,  for 
an  account  of  some  interesting  experiments  made  in  my  laboratory 
by  Thos.  H.  Barr,  of  Terre  Haute,  la.,  and  by  Thos.  Weaver,  of  Phila- 
delphia, in  the  "American  Journal  of  Pharmacy,"  vol.  xxvi.  p.  193,  and 
vol.  xxviii.  p.  214. 

Common  calcined  magnesia  is  a  very  li^ht  white  powder,  almost  insoluble 
and  tasteless,  but  imparting  a  sensation  of  grittiness  to  the  tongue,  which 
renders  it  a  disagreeable  medicine  to  most  persons.  It  should  be  entirely 
soluble  in  diluted  muriatic  acid,  without  »'ffervescence.  The  presence  of 
lime  would  be  shown  by  a  white  precipitate  in  a  neutral  solution,  with  sul- 
phuric or  oxalic  acid,  by  which  acids  maj^nesia  is  not  precipitated.  When 
moistened  it  changes  turmeric  paper  brown,  but  water  which  has  been  boiled 
on  it  should  not  be  alkaline,  nor  give  a  precipitate  with  chloride  of  barium 
or  nitrate  of  silver. 

The  best  varieties  in  commerce  are  the  English  ponderous  magnesia, 
Bold  in  bulk,  and  Henry's,  Husband\s,  and  Ellis's,  sold  in  bottles. 

The  ponderous  is  not  much  used  in  this  country ;  it  has  the  advan- 
tage of  smallness  of  bulk,  but  lacks  the  extreme  softness  of  the  bottled 
article.  Henry^s  leaves  nothing  to  desire ;  it  is  very  heavy,  soft  and 
smooth,  and  is  highly  esteemed  among  the  more  wealthy  classes ;  its 
price,  which  is  enhanced  by  the  payment  of  duty,  almost  puts  it  out 
of  the  reach  of  the  middle  and  poorer  classes.  Hnshand^s  is  some- 
what cheaper  and  equally  good,  though,  as  would  be  inferred  from  the 
ascertainea  composition,  it  requires  a  little  larger  dose.  Ellis^s  is  the 
most  recent  make ;  it  maintains  the  same  price  in  bottles  as  the  last 
named,  and  approaches  it  in  quality.  This  is  also  obtainable  by  the 
pound  at  a  iK>mewhat  reduced  price. 
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The  following  abridgment  of  Barr's  table  of  the  composition  of  theM 
three  kinds  will  show  the  relative  pnritj  of  the  specimens  examined : — 

Hbnbt's.  Hvsbahd'b.           EujbH, 

Bp.  gT.  3.404.  Sp.  gr.  3.326.  Sp.  gr.  S4M. 

Magnesia 94.40  84.306               94.04 

Water 50  11.400                   .80 

Balphate  of  magneflia  and  Boda,  iron,  &o.      5.81  3.608                 AM 

The  dose  of  magnesia  as  a  cathartic  is  about  3j»  or,  of  the  common  kind, 
near  a  tablespoonful,  of  the  heavy  kinds,  about  a  teaspoonfnl ;  as  an  a&tadd, 
smaller  doses  are  used. 

The  following  excellent  process  for  a  dense  and  soft  magnesia  is  that 
of  my  late  pupil,  Thomas  Weaver,  of  Philadelphia. 

Take  of  Sulphate  of  magnesia    ....    iiv  and  5ij- 

Bicarbonate  of  soda      ....     3iij. 

Nitric  acid, 

Carbonate  of  soda. 

Water,  of  each Sufficient. 

Dissolve  the  sulphate  of  magnesia  in  six  ounces  of  water,  add  a  few 
drops  of  nitric  acid,  and  boil  for  fifteen  or  twenty  minutes ;  then  add 
sufficient  carbonate  of  soda,  dissolved  in  a  little  water,  to  produce  a 
slight  precipitate,  and  continue  boiling  for  some  time,  filter,  and  set 
aside  to  cool.  Triturate  the  bicarbonate  of  soda  with  about  eight 
ounces  of  cold  water  and  add  it  to  the  cold  solution  of  sulphate  of 
magnesia ;  after  frequent  agitation  filter,  transfer  to  a  porcelain  capsule 
and  boil  quickly  till  reduced  to  a  small  bulk,  collect  the  precipitate, 
wash  thoroughly,  and  when  nearly  dry  transfer  to  a  crucible  free  from 
iron,  and  calcine  at  a  low  heat  just  approaching  to  redness.  The  first 
part  of  this  process  is  designed  to  separate  traces  of  iron  as  sesqui- 
oxide,  which  it  accomplishes  most  effectually  and  economically^  and 
the  last,  to  decompose  the  sulphate  at  such  a  temperature  as  to  insure 
a  soft  and  heavy  product.  Elevation  of  the  heat  above  redness 
seems  to  produce  the  grittiness  characteristic  of  common  qualities  of 
magnesia. 

Liquor  Magnesiee  Oitratis. 

In  presenting  a  formula  for  this  very  popular  cathartic  beverage,  I 
shall  depart  from  the  usual  custom  oi  following  the  Pharmacopoeia. 
It  is  to  be  regretted  that  from  taking  the  officinal  directions  of  1850 
many  pharmaceutists  have  been  so  unsuccessful  as  to  give  up  the  pre- 
paration of  the  solution,  and  purchase  a  less  active  preparation,  so 
that  its  manufacture  is  thrown  very  much  into  a  few  hands.  One 
druggist  in  Philadelphia  has  frequently  sold  a  gross  of  bottles  of  the 
citrate  per  day,  on  an  average,  for  thirty  days  in  succession. 

The  recipe  below  is  that  I  have  used  for  some  years ;  it  is  original 
with  myself,  and  I  believe  seldom  fails  to  furnish  a  sati^actory  article. 

To  make  one  dox.  To  Bftkt  <mm  ImMIil 

Take  of  Citric  acid  .         .        .Six  (offic.)  3vj. 

Magnesia  .        .    3ij  +  5v,  or  sufficient  3j  +  gr.  xIt. 

Syrup  of  citric  acid     .     12  fluidounces  f  Sj. 

Water         ...      1  gallon,  or  sufficient  fSxsa. 
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Make  an  acid  solution  of  citrate  of  magnesia  with  the  citric  acid, 
magnesia,  and  3  pints  of  the  water  (f  2iv  in  making  a  single  bottle) ; 
to  this  add  the  lemon  syrup,  and  divide  the  whole  among  12  f  Sxij 
bottles  (or  put  into  one  bottle  if  the  smaller  quantity),  fill  these  with 
the  remainder  of  the  water,  adjust  the  corks,  and  add  to  each  bottle 
about  9ij  of  crystallized  bicarbonate  of  potassa. 

The  quantity  of  magnesia  here  indicated  is  adjusted  to  an  article 
of  average  purity ;  sometimes  this  weight  is  found  too  much  and 
must  be  diminished  to  95  or  100  grains ;  if,  on  the  other  hand,  the 
magnesia  is  rather  poorly  calcined,  and  contains  some  carbonate,  it 
may  be  best  to  increase  the  proportion  from  105  to  110,  or  even  120 
grains  to  the  bottle,  though  this  must  be  done  with  great  caution,  as 
the  slightest  excess  may  occasion  the  precipitation  of  a  large  amount 
of  the  hydrated  citrate.  The  strong  solution  as  at  first  prepared  will 
not  keep  without  precipitation,  so  that  it  is  necessary  to  bottle  and 
dilute  it  without  much  delay.  If  the  preparation  is  not  decidedly  acid, 
it  will  be  disagreeable  to  take,  and  will  possess  no  advantage  over  the 
common  saline  cathartics,  but  if  too  strongly  acid,  it  will  be  almost 
equally  objectionable.  The  bicarbonate  of  potassa  has  the  great 
aa vantage  of  neutralizing  a  portion  of  the  acid,  while  it  forms  a  very 
soluble  and  agreeable  salt.  If  carbonate  of  magnesia  were  used  to 
liberate  the  gas,  the  tendency  to  deposit  would  be  increased,  which 
18  the  greatest  practical  difficulty  with  this  solution. 

The  size  of  the  bottle  is  another  point  to  be  observed ;  it  must  not 
fijl  short  of  f  Sxij.  The  so-called  pint-inks  are  very  suitable ;  porter 
bottles  will  do  to  substitute  for  them.  Bottles  are  made  for  the  pur- 
pose both  with  and  without  the  name  of  the  preparation  blown  in 
the  gla&s,  which  are  very  convenient. 

The  new  officinal  process,  U.  S.  P.  1860,  directs  the  same  ingredients 
as  in  the  above  recipe  of  our  own,  but  directs  450  grains  of  citric  acid 
to  120  of  magnesia,  so  that  a  larger  proportion  of  the  salt  is  contained 
in  each  bottle,  doubtless  involving  a  greater  liability  to  precipitate, 
while,  as  far  as  my  observation  goes,  there  is  no  advantage  gained  by 
increasing  the  cathartic  power  of  this  solution. 

Although  the  above  recipes  are  perfectly  satisfactory  for  one  or  two 
dozen  bottles  when  they  are  to  be  sold  in  a  few  weeks,  it  does  not 
'answer  the  purpose  of  the  wholesale  manufacturer,  or  the  pharma- 
ceutist who  prepares  it  for  use  on  shipboard.  We  are  indebted  to  F. 
Steams,  of  Detroit,  for  the  following  practical  recipe  adapted  to  these 
purposes. 

Precipitate  sulphate  of  magnesia  by  adding  to  it  a  hot  solution  of 
carbonate  of  soda  (12  lbs.  of  the  carbonate  suffices  for  lOJ  lbs.  of  the 
sulphate),  wash  the  precipitated  carbonate  of  magnesia  upon  a  linen 
filteV,  drain,  and  having  ascertained  the  amount  of  water  contained  in 
a  sample  of  known  weight  by  drying  and  calcining  it,  introduce  the 
moist  hydrate  into  a  suitable  apparatus ;  and  to  every  1.280  grains  of 
anhydrous  magnesia  the  moist  hydrate  contains,  add  one  gallon  of 
clean  soft  water  (allowing  of  course  for  the  water  already  mechanically 
combined  witji  the  hydrate),  then  subject  the  whole  to  the  action  of 
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carbonic  acid  gas  under  a  pressure  of  ten  atmospheres  for  24  hours, 
or  until  the  magnesia  is  dissolved. 

Having  drawn  it  ofl^  filter  and  prepare  the  solution  of  the  citrate 
as  follows :  introduce  into  f  Sxij  strong  bottles,  ten  and  a  half  flmd- 
ounces  of  the  solution,  and  one  and  a  half  ounce  of  lemon  syrup,  dqI 
acidulated,  and  having  the  corks  ready  and  softened,  introduce  into 
each  866  grains  of  citric  acid  in  crystals,  cork  and  wire  immediately. 
A  bottling  machine  greatly  facilitates  this  operation. 

Each  bottle  of  the  solution  as  made  by  either  of  these  recipes  holds 
a  full  cathartic  dose ;  divided  portions  may  be  taken  for  its  refrigerant 
and  aperient  effects,  the  cork  being  always  carefully  secured,  and  the 
bottle  inverted  in  the  intervals  of  taking  the  doses. 

Soluble  Citrate  of  Magnesia. 

Citrate  of  magnesia  is  insoluble  in  water  as  precipitated  from  a  soln- 
tion,  but  is  more  soluble  if  made  by  the  direct  union  of  its  constituents 
in  a  dry  condition.  The  proportion  employed  must  be  varied  accord- 
ing to  the  purity  of  the  magnesia  and  the  condition  of  the  acid.  Citric 
acid  is  what  is  called  a  tribasic  acid,  having  three  equivalents  of  basic 
water  (see  Organic  Acids) ;  as  found  in  commerce,  it  is  liable  to  con- 
tain, iu  addition,  either  one  or  two  equivalents  of  water  of  crystal- 
lization,  so  that  its  saturating  power  is  not  uniform.    The  basic  citrate 

(3MgO,Ci)  is  the  neutral  and  soluble  salt  aimed  at,  and  the  proportion 
contained  in  the  following  recipe  will  furnish  it  in  a  tolerably  eligible 
form  with  the  use  of  the  commercial  acid  and  magnesia. 

Take  of  Citric  acid  (crystallized)      ....  100  grains. 

Calcined  magnesia 85  CTains. 

Water 15  drops. 

Dissolve  the  acid  in  the  water,  and  its  water  of  crystallization  by 
the  aid  of  heat,  then  stir  in  the  magnesia ;  a  pasty  mass  will  result^ 
which  soon  hardens,  and  may  be  powdered  for  use.  The  chief  practi- 
cal difficulty  in  the  process  results  from  the  great  comparative  bulk 
of  the  magnesia,  and  the  very  small  quantitv  of  the  fused  mass  with 
which  it  is  to  be  incorporated.  A  portion  of  the  magnesia  is  almost 
unavoidably  left  uncombined,  and  the  salt  is,  consequently,  not  neutral 
This  uncombined  magnesia  should  be  dusted  off  the  mass  before  pow- 
dering it.  Care  must  be  taken  to  avoid  a  high  temperature  wnich 
renders  the  salt  less  soluble. 

M.  E.  Bobiquet  suggests  the  following  formula  and  manipulation. 

Take  of  Citric  acid 85  J  parts. 

Carbonate  of  magnesia        .        .        .        .211  parts. 

Boiling  water lOf  parts. 

Powder  the  citric  acid  and  dissolve  it  in  the  boiling  water.  When 
the  solution  is  cold  and  before  it  crystallizes  pour  it  into  a  wide  earthen 
vessel,  and  by  means  of  a  sieve  distribute  the  carbonate  of  magnesia 
evenly  and  rapidly  over  its  surface  without  stirring;  the  reaction  takes 
place  slowly;  when  it  ceases,  beat  the  mixture  rapidly  so  long  as  it 
retains  its  pasty  consistence. 
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According  to  this  authority  the  elevation  of  temperature  occurring 
during  this  process  is  due  to  a  change  in  the  molecular  condition  by 
which  the  salt  becomes  insoluble;  for  this  reason  he  recommends  that 
the  dish  should  be  placed  in  a  vessel  of  cold  water,  and  that  the  salt 
should  be  dried  at  a  temperature  not  exceeding  70®  Fahr. 

By  a  modification  recently  proposed  the  citric  acid  and  magnesia 
are  triturated  together  into  a  powder,  and  laid  away  to  combine  gra- 
dually under  the  influence  of  atmospheric  moisture ;  I  have  found  this 
process  to  yield  a  soluble,  though  not  rapidly  soluble,  salt. 

The  citrate  prepared  by  these  several  processes  is  slowly  soluble 
when  first  made ;  it  becomes  less  readily  soluble  by  keeping,  and  is 
liable  to  run  into  masses  which  are  hard  and  unmanageable. 

The  granular  powder  made  in  Paris  and  London,  and  sold  as  citrate 
of  magnesia,  is  composed  as  follows,  according  to  X.  Landerer : — 


Take  of  Bicarbonate  of  soda 
Citric  acid  . 
Tartaric  acid 
Sulphate  of  magnesia 
Oil  of  lemon 


860  grains. 

20  grains. 
300  grains. 

72  grains. 
6  grains. 


The  tartaric  acid  and  bicarbonate  of  soda  are  heated  in  a  porcelain 
dish  just  to  fusion,  allowed  to  cool,  and  then  mixed  with  the  other  in- 
gredients. 

It  will  be  seen  that  this  preparation  is  very  incorrectly  named,  as 
are  most  of  those  sold  under  similar  designations. 

The  prepared  citrate  of  magnesia,  of  Charles  Ellis,  Son  &  Co.,  is  made 
from  the  salt  as  prepared  by  fusion,  combined  so  as  to  furnish  an  effer- 
vescing draughty  which  though  not  clear  contains  the  undissolved  por- 
tion so  nicely  suspended  as  to  be  taken  without  inconvenience.  The 
recipe  is  as  follows : — 

Take  of  Powdered  citrate  of  magnesia     .        .        .    Siv. 

Powdered  sugar Sviij. 

Powdered  citric  acid Siiss. 

Powdered  bicarbonate  of  soda    .        .         .     Siij. 

Oil  of  lemons rrix. 

Combine  the  acid  and  sugar  and  rub  into  a  fine  powder;  dry  all  the 
water  of  crystallization  from  the  acid  over  a  water  bath.  Add  the 
citrate  of  magnesia  and  oil  of  lemon,  and  mix  intimately ;  then  add 
the  bicarbonate  of  soda  and  triturate  the  whole  into  a  fine  powder, 
which  must  be  preserved  in  a  bottle  properly  excluded  from  the  air. 
The  dose  for  an  adult  is  from  one  to  three  tablespoonfuls  mixed  in  a 
tumbler  of  water  and  drank  in  a  state  of  effervescence. 
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MoocorCa  Effervescent  Magnesia, 

The  following,  from  Gray's  Supplement^  is  for  a  popular  thongli 
rather  disagreeable  aperient : — 

Take  of  Carbonate  of  magnesia        .        .        .        .        2j. 
Sulphate  of  magnesia  ....        Jij. 

Tartrate  of  potassa  and  soda        .        .        .        Sij. 

Bicarbonate  of  soda 3ij. 

Tartaric  acid       .        .        .        .        .        .         5ij- 

To  be  perfectly  freed  from  the  water  of  crystallization,  and  mixed 
and  kept  in  a  well-corked  bottle. 

Dose,  from  a  teaspoonful  to  a  tablespoonful  dissolved  in  water  and 
drank  immediately. 

Acetate  of  Magnesia. — This  is  very  deliquescent  and  difficult  to 
crystallize ;  in  the  dry  state  it  is  generally  known  as  a  gunmiy  mass. 
It  has  been  proposed  as  a  substitute  for  citrate  of  magnesia.  Kenanlt 
recommends  to  dissolve  120  parts  of  carbonate  of  magnesia  in  acetic 
acid  and  evaporate  to  300  parts,  which  solution,  when  wanted  for  use. 
is  to  be  mixed  with  three  times  its  weight  of  orange  or  some  other 
agreeable  syrup.  It  is  more  agreeable  if,  like  citrate  of  magnesia,  it 
contains  a  quantity  of  free  carbonic  acid. 

Garrot  recommended  a  syrnp  of  acetate  of  magnesia,  prepared  by 
dissolving  10  parts  calcined  magnesia  in  60  parts  acetic  acid,  and  add- 
ing 150  parts  of  some  agreeable  fruit  syrup.  Of  similar  compositioii 
is  the  elixir  of  acetate  of  magnesia^  prepared  by  dissolving  10  parts 
calc.  magnesia  in  40  parts  acetic  acid,  and  adding  40  parts  ^cohol  and 
70  of  an  aromatic  syrup. 

Magnesii  Sulphuretum. — If  a  boiling  solution  of  sulphate  of  mag- 
nesia is  mixed  with  a  concentrated  solution  of  sulphuret  of  potassium, 
a  white  gelatinous  mass  is  precipitated,  which,  on  account  of  its  weaker 
taste  and  smell,  and  milder  action,  has  been  recommended  for  internal 
use,  instead  of  the  true  sulphurets  of  magnesium.  Its  dose  is  5  to  10 
grains  for  children;  it  operates  slightly  as  a  laxative. 

ifagnesice  et  Pota^soe  Borotartras. — 100  parts  of  borotartrate  of  po- 
tassa, 24  parts  carbonate  of  magnesia,  and  600  parts  of  water  are  to 
be  gradually  mixed  and  evaporated.  Dissolved  with  citric  acid  it  has 
been  recommended  as  a  purgative,  for  which  purpose  Garrot  has  pro- 
posed the  following  proportion :  borotartrate  of  magnesia  and  potaasa 
5j,  citric  acid  3ss,  lemon  syrup  2ij,  water  Sx. 

4th  Group. — Of  Earths — Salts  containing  Alumina, 


Alumen   (Potassa-alnm),  KOjSO,  -|-  AlgO^SSO,  -\-  24Aq.      Mannfaotured  from  alum 

earths. 
Alumius  et  aromonisB    Balphas   (Ammonia-alTim),  NH^HOjSO, -f  <^lfOs^^s'4~24Aq. 

From  sulphate  of  ammonia,  &o. 
Alamen  exHiccatnm.     Deprived  of  its  wator  of  crystallization  by  heat. 
Alumina^  AljOjjSHO.     Precipitated  by  alkalies  from  alum. 

Alamina  salphas,  AlgOgfSSOj-flSHO,  by  dissolving  alumina  in  SO3,  and  oryatallising. 
Aluminm  acetaSy  Al^OgjAo-l-HO  f 
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Aluminum  is  the  name  of  the  metallic  radical  of  the  earth  alumina, 
a  white,  faintly  bluish  metal,  which  has  recently  attracted  attention 
from  the  discovery  of  an  economical  process  for  its  extraction.  Its 
extraordinary  lightness,  beauty  of  color,  and  indifference  to  the  oxi- 
dizing influences  of  the  atmosphere,  causing  it  to  be  recommended  as 
fitted  to  displace  silver,  and  even  platinum,  for  many  purposes  in  the 
arts.  Experience  has  not,  however,  justified  its  early  promise,  and  it 
remains  among  the  rare  metals. 

Aluminay  A1,0^  is  an  earth  without  alkaline  properties,  existing 
largely  in  the  mineral  kingdom,  and  the  chief  constituent  of  clay. 
It  may  be  artificially  prepared  from  alum  as  follows : — 

Dissolve  alum  in  six  times  its  weight  of  boiling  water,  add  solution 
of  carbonate  of  soda  in  slight  excess,  agitate  for  a  few  minutes,  filter 
and  wash  the  precipitate  with  distilled  water,  the  product  is  hydrate 
of  alumina.  It  may  be  further  purified  by  dissolving  in  diluted  mu- 
riatic acid,  precipitating  with  ammonia,  and  again  washing  with  water; 
dried  on  bibulous  paper,  it  retains  three  equivalents  of  combined  water, 
but  by  a  high  heat  it  becomes  anhydrous.  Pure  ammonia  alum,  by 
calcining  to  a  white  heat,  becomes  converted  into  anhydrous  alumina. 
The  hydrated  precipitate  is  freely  soluble  in  diluted  acids  and  in 
caustic  potassa  solution. 

Alumina  is  much  used  as  a  base  for  coloring  matters,  as  in  the  lake 
pigments.  In  medicine  it  is  used  as  an  antacid  and  astringent,  with 
which  it  combines  the  properties  of  an  absorbent ;  it  has  been  used  in 
purulent  and  catarrhal  affections  of  the  eye.  The  dose  is  five  to 
twenty  grains  three  or  four  times  daily. 

Tests  for  Alumina, — Alumina  is  recognized  by  being  precipitated  white 
by  fixed  alkalies,  redissolved  by  an  excess  of  the  same,  and  re- precipitated  by 
chloride  of  ammonium.  Compounds  of  alumina,  ignited  upon  charcoal 
before  the  blowpipe,  and  then  moistened  with  a  little  protonitrate  of  cobalt 
and  ignited  again,  yield  an  unfused  mass  of  a  deep  sky  blue  color. 

Alumen  (Alum),    Sulphate  of  Alumina  and  Potassa,    K0,S03  + Al^O^ 

S6+24HO=474.6. 

This  complex  salt  is  found  in  commerce  in  large  crystalline  masses, 
very  cheap  and  abundant,  being  largely  produced  for  use  in  the  arts. 
Formerly  it  was  produced  from  a  peculiar  ore  or  schist  occurring 
largely  in  many  parts  of  the  world,  and  had  the  composition  given 
above  as  that  of  potash  alum. 

The  alum  now  most  common  is  ammonia-alum,  which  is  ofiicinal 
under  the  name  Aluminas  et  Ammonise  sulphas ;  this  is  made  by  the 
use  of  sulphate  of  ammonia,  as  prepared  from  the  residuary  liquor  of 
the  gas-works,  instead  of  a  salt  of  potassa,  as  in  the  old  processes,  and 
its  composition  is  as  shown  in  the  syllabus,  its  combining  number 
«  463.4.. 

The  properties  of  the  two  are  so  similar  that  they  are  seldom  distin- 
guished from  each  other.  Where  this  is  desirable,  it  may  be  readily 
accomplished  by  heat,  which  dissipates  the  sulphuric  acid  and  ammonia 
from  ammonia  alum,  leaving  pure  alumina,  while  in  the  case  of  potassa 
alum,  potassa  is  a  constituent  of  the  residue  and  will  dissolve  on  the 


410  ON   THB   EARTHS   AND   THEIB   PRKPABATI0N8. 

addition  of  water,  and  may  be  detected  by  its  appropriate  testR.  Am- 
monia alum  will  also  give  an  odor  of  ammonia  if  moistened  and 
triturated  with  potassa  or  lime. 

Alum  is  slightly  efflorescent  in  dry  air  from  the  loss  of  a  portion  of 
its  large  amount  of  water  of  crystallization ;  it  is  soluble  in  about  15 
times  its  weight  of  cold  water;  it  is  incompatible  with  alkalies  and 
their  carbonates,  and,  also,  with  vegetable  astringents. 

Its  uses  as  an  astringent,  emetic,  and  antispasmodic  are  well  known; 
its  dose  is  from  2  to  10  grains,  given  to  children  for  whooping  cough; 
from  20  to  80  grains  as  an  emetic  in  croup,  repeated  if  necessary,  and 
from  3ss  to  5j  as  a  purge  in  lead  colic.  As  a  common  astringent  wash 
and  gargle  it  is  used  in  solutions  of  various  proportions^  from  5  to 
SO  grains  to  the  ounce. 

Alumen  Exsiccatum  U.  S.  P.    {Dried  Alum^ 

Take  of  alum,  in  coarse  powder,  four  troyounces.  Expose  it  in  a 
suitable  vessel  to  a  temperature  not  exceeding  450°,  until  the  residue 
weighs  two  troyounces  and  one  hundred  and  twenty  grains;  then 
reduce  it  when  cold  to  fine  powder. 

Dried  or  burnt  alum  differs  from  the  crystallized  salt  in  containing 
no  water;  474.5  grains  of  the  crystals  should  yield  258  grains  of  the 
anhydrous  salt,  which  is  consequently  nearly  doubled  in  strength. 
Care  should  be  taken  not  to  push  the  heat  so  far  as  to  drive  off  a  por- 
tion of  the  sulphuric  acid.  Dried  alum  is  less  soluble  in  water  than 
alum,  but  no  portion  of  it  should  be  wholly  insoluble. 

Dried  alum  is  used  exclusively  as  an  external  application,  as  a 
mild  escharotic ;  it  is  often  reduced  in  the  process  of  desiccation  almost 
to  pure  alumina,  and  in  this  dry  condition  is  prefeijred  by  some  phy- 
sicians, being  an  excellent  absorbent. 

Iron  alum,  iron  and  ammonia  alum,  chrome  alum,  and  manganese 
alum  are  compounds  in  which  the  alumina  is  substituted  by  other 
bases.     (See  Preparations  of  Iron  and  Manganeee.) 

Alaminse  Sulphas.  {Sulplmte  of  Alumina.  Al,03,3S03  +  18HO«  388.4.) 

This  salt  is  made  officinal  in  the  last  edition  of  the  U.  S.  Pharma- 
copoeia among  the  preparations.  It  is  to  be  made  by  dissolving  equal 
parts  of  ammonia  alum  and  carbonate  of  soda  in  separate  portions  oi 
boiling  water,  mixing  them  and  digesting  till  the  evolution  of  carbonio 
acid  ceases.  The  alumina  thus  precipitated  is  to  be  collected,  wa^ed 
and  dissolved  in  sulphuric  acid,  somewhat  diluted,  and  evaporated 
at  a  moderate  heat  to  dryness.  It  is  in  thin  flexible  plates  of  a  pearly 
lustre,  sweet  and  astringent  taste,  and  acid  reaction.  Soluble  in  twioe 
its  weight  of  cold  water,  but  not  in  alcohol. 

Its  chief  use  is  as  an  antiseptic,  in  foul  ulcers,  &c.  A  solution  of 
one  pound  in  two  pints  of  water  is  used  to  preserve  dead  bodies ;  as  a 
lotion  it  may  be  used  in  a  somewhat  less  concentrated  form. 

Under  the  name  of  benzinated  solution  of  alumina,  Mentel  proposed 
the  following  preparation  as  a  styptic,  and,  largely  diluted  with  water, 
as  an  injection  in  leucorrhoea  and  various  ulcerated  affections :  eight 
ounces  of  sulphate  of  alumina  are  dissolved  in  sixteen  ounces  of  water, 
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and  saturated  with  hjdrated  alumina ;  six  drachms  of  selected  benzoin 
balsam  is  digested  with  it  for  six  hours,  then  cooled  and  filtered.  It 
'has  an  agreeable  odor,  and  a  balsamic  astringent  taste.  This  solution 
contains  2  Al^O^SSOy  and  is  precipitated  by  a  large  quantity  of  water, 
Al^O^SOj,  being  separated  while  the  neutral  salt  remains  in  solution. 

Aluminse  Acetds.    {Acetate  of  Alumina,    A\0^,SAq.) 

A  solution  of  this  salt  is  ol)tained  by  saturating  acetic  acid  with 
hydrated  alumina,  and  cannot  be  evaporated  without  the  loss  of 
acetic  acid.  It  has  a  faint  smell  of  acetic  acid  and  a  sweetish  taste, 
and  possesses  antiseptic  properties. 

It  has  been  used  medicinally  on  account  of  its  astringent  properties, 
in  diarrhoea  and  gleet  in  doses  of  a  half  to  one  drachm  within  twenty- 
four  hours,  and  as  an  injection  in  various  affections  requiring  astrin- 
gent applications. 

Fifth  Group. — Cerium  and  its  Oxalate. 

Cerium.    Ce«  47.26. 

This  metal  is  associated  with  lanthanum  and  didymium  in  cerite, 
allanite,  and  a  few  other  rare  minerals.  The  most  abundant  of  these 
is  cerite,  which  is  found  in  Sweden ;  it  contains  the  oxides  of  the  three 
metals,  together  with  silicic  acid,  lime,  copper,  bismuth,  molybdenum, 
and  oxide  of  iron.  The  metal  is  a  gray  powder,  which  acquires  the 
metallic  lustre  by  pressure,  decomposes  water  slowly  at  ordinary 
temperatures,  quickly  at  the  boiling  heat.  It  forms  two  oxides,  pro- 
toxide CeO,  ana  sesquioxide  CejO„  the  former  of  which  enters  into  its 
medicinal  salt. 

Cerii  Oxalas.     2CeO,C^O,+  6HO— 236.54. 

To  prepare  this  salt  the  mineral  cerite  is  to  be  powdered  and  formed  into 
a  paste  with  sulphuric  acid  in  a  porcelain  dish,  the  dish  is  then  to  be  heated 
until  the  mass  ceases  to  swell  up,  and  no  longer  absorbs  additional  SO,HO, 
which  must  be  added  caationsly.  This  mass,  being  now  dried  and  powdered, 
is  placed  in  a  Hessian  crucible  in  which  it  is  exposed  to  the  heat  of  an  an- 
thracite fire  until  it  has  assumed  a  pale  brownish-red  color.  It  is  now  to  be 
lixiviated  with  hot  water  and  subsequently  with  dilated  nitric  acid,  and  the 
Bolution  treated  with  sulphuretted  hydrogen  to  precipitate  the  heavy  metals. 
Some  hydrochloric  acid  is  now  added  to  hold  in  solution  the  oxalate  of  lime 
to  be  formed  and  then  oxalic  acid  is  added  to  throw  down  the  oxalates  of 
cerium,  lanthanum,  and  didymium.  This  precipitate  is  to  be  washed  with 
warm"  water,  then  transferred  to  a  mortar  and  formed  into  a  paste  with  one 
half  the  weight  of  the  mineral  in  carbonate  of  magnesia,  which  paste  is  to 
be  dried  on  a  porous  fire-brick,  then  rubbed  fine  and  calcined  in  an  open  stove 
UDtil  the  powder  has  assumed  the  color  of  cinnamon.  In  this  condition  it 
contains  the  cerium  in  the  form  of  peroxide,  which  readily  dissolves  in  con- 
centrated nitric  acid  to  be  carefully  added  in  a  beaker,  and  heated  by  a  water 
bath.  After  freeing  the  solution  of  some  of  the  excess  of  NO,  by  evapora- 
tion and  diluting  it  with  water,  it  is  to  be  added  to  boiling  water  containing 
a  little  more  thau  ^  per  cent,  of  oil  of  vitriol.  There  should  be  about  a 
quart  of  water  to  every  ounce  of  the  mineral  worked.  A  yellow  precipitate 
of  basic  sulphate  of  sesquioxide  of  cerium  2(Ce,OJSO,+  6  Aq  is  formed^ 
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while  a  little  of  the  neutral  sniphate  of  the  same  oxide  and  all  the  lanthanliim 
and  didjminm  remain  in  eolation.  The  yellow  basic  sulphate  is  now  washed, 
dissolved  in  sulphuric  acid  and  then  reduced  to  a  protosulphate  by  the  addi- 
tion of  a  few  crystals  of  hyposulphite  of  soda.  The  liquid  is  now  finally 
precipitated  by  oxalic  acid,  and  yields  oxalate  of  protoxide  of  cerium.  Thii 
is  the  process  of  Prof.  P.  P.  Mayer,  of  New  York.  (See  "Am.  Joan. 
Pharm.,"  1860.) 

In  the  "  Med.  Times  and  Gazette,"  Sept.  IT,  1859,  Prof.  Simpson,  of 
Edinburgh,  published  a  description  of  the  use  of  this  salt  as  a  remedy  for 
obstinate  vomiting  in  pregnancy,  since  which  time  it  has  been  extensivelj 
prescribed  in  Europe  and  in  the  United  States  as  a  sedative  tonic  to  tiM 
stomach,  resembling  in  some  degree  the  salts  of  bismuth,  though  with  pecu- 
liar and,  perhaps,  specific  application  to  the  cure  of  obstinate  vomiting,  and 
although,  of  course,  in  many  cases  it  has  disappointed  the  expectations  of 
practitioners,  it  has,  I  think,  justified  the  claim  made  for  it,  that  it  will 
arrest  obstinate  vomiting  in  a  greater  number  of  cases  than  any  other  single 
remedy.     The  dose  is  from  one  to  two  grains  three  times  a  day  in  pills. 

Oxalate  of  cerium  is  a  white  powder,  insoluble  in  water  but  soluble  in 
SOgHO,  by  which  it  is  distinguished  from  the  other  insoluble  oxalates  of  the 
earths.  Its  solution  yields  a  precipitate  with  caustic  alkalies,  even  in  pre- 
sence of  chloride  of  ammonium,  which  is  not  soluble  in  an  excess  of  the  pre- 
cipitant. A  shade  of  pink  or  rose  color  indicates  the  presence  of  didyminm, 
and  perhaps  few  commercial  specimens  of  the  oxalate  of  cerium  are  entirely 
without  this  impurity. 


CHAPTER     VI. 

IRON  AND  MANGANESE. 

Ferrum.    (Iron.)    Fe=a28, 

This  indispensable  metal  is  too  well  known  to  require  a  descriptioii 
of  its  sensible  properties.  It  has  a  specific  gravity  of  7.7 ;  though 
not  acted  on  by  the  dry  atmosphere  or  by  pure  water,  it  is  rapimy 
oxidized  by  water  containing  carbonic  acid,  nence  the  production  of 
protocarbonate  of  iron  with  evolution  of  hydrogen ;  the  subsequent 
conversion  of  this  into  hydrated  sesquioxide  constitutes  the  ordinary 
phenomenon  of  rusting.  Its  purest  common  form  is  that  of  wire,  or 
preferably  card  teeth.  The  filings  (Ferri  Eamenta),  when  obtaiz^sd  as 
a  residuum  from  the  manufactories,  are  apt  to  be  contaminated  with 
other  metals.  They  are  also  liable  to  rust,  which  is  objectionable  in 
some  instances. 

The  salts  of  iron  used  in  medicine  are  numerous,  including  salts  of 
the  protoxide,  of  the  sesquioxide,  and  of  the  black  or  magnetic  oxide^ 
and  also  halogen  salts.  The  salts  of  protoxide,  FeO,  are  now  generally 
termed  by  chemists  ferrous  salts,  and  are  accordingly  named  ferrous 
sulphate,  ferrous  carbonate,  &c.,  while  the  salts  of  the  peroxide  (ses- 
quioxide), FCjO,  are  named  ferric  salts,  as  ferric  sulphate,  ferric  oxalate^ 
&c.,  and  the  salts  of  the  black  oxide,  which  may  be  regarded  as  a 


IRON    AND   MANOANBSI.  413 

compound  of  the  proto  and  sesquioxide  (FeOjFe^Oj),  are  named  ferroso- 
ferric  salts,  and  the  chlorides,  iodides,  &c.,  follow  the  same  rule.  This 
rule,  which  gives  simplicity  and  accuracy  to  the  nomenclature  of  this 
and  of  the  other  metals,  is  not  yet  adopted  in  the  Pharmacopoeia,  and 
the  terms  are  only  employed  in  this  work  as  synonyms. 

The  officinal  names  of  the  halogen  and  analogous  compounds  are 
likewise  different  in  some  instances  from  thosp  adopted  by  modern 
chemists,  for  while  the  compounds  of  chlorine  are  called  chlorides, 
those  of  sulphur  have  the  termination  uret;  the  cyanogen  compounds, 
formerly  terminated  in  the  same  way,  are  in  the  recent  edition  called 
cyanides  and  ferrocy$inides. 

Iron  is  conveniently  recognized  in  its  protosalts  (ferrous  salts)  by  the 
following  tests.  They  have  a  pale-green  color  in  solution,  potassa  and  soda 
throw  down  a  white  hydrate,  which  changes  by  exposure  to  the  air  to  gray, 
green,  bluish-black,  and  then  to  the  red  sesquioxide.  Alkaline  carbonates 
affect  them  similarly.  They  are  not  precipitated  by  sulphuretted  hydrogen, 
a8  many  metallic  salts  are,  but  give  a  black  precipitate  with  alkaline  sul- 
phurets.  They  give  a  nearly  white  precipitate  when  free  from  sesquisalts, 
with  ferrocyanide  of  potassium ;  by  exposure  this  becomes  blue ;  by  ferrid- 
cjanide  an  intense  blue  is  immediately  produced.  Tannic  acid  only  blackens 
these  salts  when  they  contain  sesquisalts. 

The  sesquisalts  of  iron  (ferric  salts)  have  generally  a  yellowish-brown 
tint,  but  by  dissolving  an  excess  of  ferric  oxide  become  brownish-red.  Alka- 
lies and  alkaline  carbonates  throw  down  a  red-brown  precipitate  of  hydrated 
sesquioxide ;  sulphuretted  hydrogen  converts  them  into  protosalts  with  pre- 
cipitation of  sulphur;  ferrocyanide  of  potassium  throws  down  Prussian 
blue,  but  the  fcrrideyanide  has  no  effect,  except  upon  protosalts.  Tannic 
acid  produces  a  bluish-black  precipitate,  the  basis  of  common  black  ink ;  in 
the  presence  of  some  vegetable  acids  no  precipitate  occurs  with  alkalies,  and 
DO  blackening  with  tannic  acid  if  the  acid  is  in  excess. 

Perhaps  no  class  of  remedies,  certainly  none  derived  from  the 
mineral  kingdom,  are  so  universally  esteemed  for  tonic  and  astrin- 

fent  properties  as  the  salts  of  iron,  and  accordingly  pharmaceutists 
ave  expended  much  ingenuity  and  skill  in  improving  their  quality 
and  extending  their  number,  till  they  have  become  leading  articles  of 
materia  medica,  while  some  of  them,  by  being  formed  into  solutions, 
tinctures,  wines,  syrups,  and  elixirs,  are  rendered  unusually  eligible 
for  common  use. 

In  presenting  the  numerous  preparations  of  iron  used  in  medicine 
in  the  form  of  syllabi  and  in  detail,  various  methods  of  classifying 
them  have  suggested  themselves,  but  none  which  seemed  to  offer  suffi- 
cient advantages  to  compensate  for  the  increased  complexity  necessa- 
rily given  to  the  subject  by  the  attempt.  The  natural  division  into 
oxy-salts  and  the  halogen  compounds  seemed  the  only  one  which 
could  be  profitably  introduced,  and  I  have  accordingly  grouped  the 
fifly-six  preparations  which  follow  under  these  two  heads,  consulting 
convenience  and  their  natural  relations  to  each  other  in  the  subordi- 
nate arrangement. 
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Syllabus  of  Preparations  op  Iron. 

(See  Second  Groai>— Halogen  Componnds.) 

1st  Group. — OxysaUs  and  Preparations  from  them. 


Narae. 


Ferri  Salplias    . 

Terri  Sulphas  Exsiccata    • 

Ferri  Subcarboaas    . 

PilalsB  Ferri  Carbonatis    . 

Ferri  Cnrb,  Effervescentes  . 
Ferrnm  Redactum  . 
Liquor  Ferri  Tersnlpbatis 
Liquor  Ferri  Subsulphatis 
Ferri  Oxidum  Hjdratum  . 
Ferri  et  Quinias  Sulphas    . 

Ferri  et  AmmoaisB  Sulphas 

Liquor  Ferri  Citratis 

Ferri  Citras 

Ferri  et  Ammonise  Citras  • 

Ferri  et  Qninite  Citras 

Ferri  et  StrychnioB  Citras  • 

Ferri  et  Zinci  Citras 

Ferri  et  Magnesix  Citras  . 

Sifrupus  Ferri  Citratis 

S^»  Ferri  Protocitratis     . 

Ferri  Phosphas 

Syr,  Ferri  Superphosphatis 

Syr.  Ferri  et  Atnmon,  Phosph, 

Syr,  Ferri  et  Calcis  Phosph, 
Ferri  Pjrophosphas . 

Syr,  Ferri  Pyrophosphatis , 
Ferri  Hypophosphis  {Proto) 
»*  "  iSesqui) 

Syr,  Ferri  Hypophosphitis  • 

Comp, 


4< 


(t 


(( 


*( 


K 


(( 


M 


Ferri  Lactas     . 
Ferri  Acetas 
Liquor  Ferri  Acetici . 
Tr,  Ferri  Acetat.  JEthereus 
Tinct,  Ferri  Acetici  • 

Ferri  Tannas    •  . 

Ferri  VaUrianas        .  • 

Ferri  et  Potassse  Tartras  . 
Ferri  et  Ammonis  Tartras 
Ferri  Prototartras 
Liq.  Ferri  Nitratis    . 
Syr,  Ferri  Protonitratis     . 
Liq,  Ferri  Hyper chl or atis  , 


CompoKition,  ke. 


Done. 


gr.  V. 


FeO,S03.7Aq 
Fe0,S05,Aq 
FeO,COg4-FeP3,2Aq  f  gr.  xto9j 

gr.  iv  FeO/zOj  in  giss       .tjiss 

Fe  gr.Jtogr.i3 

Fe,03,3SOj  in  Aq     . 
Excess  of  FejO,      { 
Fe,0,+2Aq         jf 3J  to  f^ss 

3j  (FeA,Oi)Jn  fSiJ 

FegOj^Ci  _ 

Fe,0„NH^O,Ci 

gr.  J  quin.  in  6  grs. 

gr.J  strjG.  in  49  grs. 


Dencrlpcion,  ke. 


3j  to  m 


4( 


Variable 

gr.  V  to  t^j  syr. 

gr.  iv8stofgj4- 

gr.  iijss  PO4 

Complex 

2Fe,033bPOj 

t+2NH,0,Ci-|-H0J 

gr.  ij  to  f3J 

Fe0,2H0,P0 

FejOj^SPO 

gr.  J  to  fsj  syr 

Complex 


{ 


/ 


} 


I 


u 


FeO,£r 
FeO.Ao  r 
11.43  per  ct.Fe,0„  Ac 
cent's  acetic  ether 

Fe,03,fan  ? 
Fe,0„^Va 
K0,Pe,03,T-4-Aq 
iNH3,Fej03T+Aq 

2Fe0,T  r 
Fej0j3N0j+Aq 
FeO.NOj  in  Syr. 
FeA,3C10,  in  Aq 


gr.  iij  to  V 

gr.  iij  to  V 

gr.  iij  to  V 

gr.  j  to  iij 

gr.  j  to  iij 

gr.  iij  to  xij 

1T\,xx  tofSJ 

ntxx  to  f.^j 

gr.  ▼  to  X 

gr.  V 
f3J 


f5i 

gr.  ij  to  V 


f588 

fSsstofgj 
gr.  X 
gr.  j  to  ij 

gr.  X  to  XX 

ti 

(I 

Vi\Y  to  XT 

v\^r  to  xy 
1T\^v  tox 


Green  crTstals. 
Whitish  powder. 
Reddish-brown  powdar* 

Dark  pilnlar  mats. 

Granulated  powder. 
Gray  impalpable  powd. 
Red-brown,  8p.gr.  1.S1 
Rnbj-red,  sp.  gr.  l.Ml 
Reddish-brown  111  nfi 
Colorless  octohadroas. 

Violet  tinted  OTTStals. 

Red  sjrapj  Uqaid. 
Garnet-red  scale*. 

M  tt 

Gbeenish-brown  soalti. 
Garnet-red  scalep. 
Brownish-green  seftlM. 
Greenish- jellow  aealea. 
Citr.  of  magnetio  oxide. 
Citrate  of  protoxide. 
Slate-oolored  powder. 
With  excess  of  PO^ . 

(Jos.  Roberts'.) 

Red.   *«  Chemical  fbod.** 
Apple-green  acaleti 

soluble. 
No  ferruginous  taste. 

>  Not  found  in  commeieib 

Used  in  phthisis. 
(Thompson.) 
(Procter.) 

Greenish-white  grmfais. 
Only  in  solution. 
Sp.  gr.  1.143. 
Agreeable. 
(Rademaoher.) 
Black,  insoluble. 
Dark  red,  amorphous. 
Reddish-brown  scales. 

M  M 

Crystals  or  powder. 
Sp.  gr.  1.06,  pale  aa^beh 


PBXCIPITATED   CABBONATB   OF   IBON.  416 

Ferri  Sulphas.    {Ferrous  Sulphate,  Copperas,  Green  Vitriol, 

FeO,S03  4-7Aq=189.) 

Prepared  by  dissolving  iron  wire  in  diluted  sulphuric  acid.  One 
eq.  of  iron  decomposing  one  of  water,  combines  with  its  oxygen,  and 
forms  protoxide,  which  last  unites  with  one  eq.  of  sulphuric  acid  to 
form  sulphate  of  protoxide  of  iron,  Fe4-HO+S03=FeO,S03+H. 
The  hydrogen  is  liberated  in  a  gaseous  form,  an<J  may  be  collected 
for  experiment.  Green  vitriol,  or  copperas  of  commerce,  which  is 
used  in  the  arts,  is  an  impure  sulphate^  containing  peroxide ;  it  is  pre- 
pared from  the  native  sulphuret,  and  may  be  purified  by  digestion 
with  iron  and  recrystallization. 

When  pore,  sulphate  of  iron  is  in  light  blnish-green  rhomhoidal  prisms, 
having  an  astringent,  styptic  taste.  It  dissolyes  in  about  one  and  a  half 
times  its  weight  of  cold  water ;  is  insolable  in  alcohol ;  when  exposed  to  air 
and  moisture  it  oxidizes,  and  becomes  covered  with  a  brownish-yellow  per- 
salt.     It  effloresces  in  dry  air,  becoming  white  on  the  surface. 

The  presence  of  copper  may  be  detected  by  placing  a  clean  polished  spa- 
tnla  in  the  solution ;  if  copper  is  present,  it  will  be  precipitated  with  its 
diaracteristic  color  on  the  surface  of  the  iron. 

Ferri  Sulphas  Exsiccata, — Owing  to  the  large  amount  of  water  in 
these  crystals,  the  salt  is  inconvenient  to  dispense,  in  combination 
with  vegetable  substances,  in  the  form  of  powder  or  pill ;  and  hence,  in 
the  U.S.  Pharmacopoeia,  is  directed  to  be  exposed  to  a  heat  increased  to 
800*^,  till  it  ceases  to  lose  weight,  and  is  converted  into  a  dry  whitish 
mass,  which  is  to  be  reduced  to  powder.  By  this  it  loses  six  equiva- 
lents of  water,  and  is  consequently  much  stronger  than  the  crystal- 
lized salt  (FeO,S03+7Aq=189  -  6Aq=54«:85). 

In  addition  to  the  "haematic"  virtues  common  to  the  iron  salts,  sul- 
phate is  decidedly  astringent.  It  is  prescribed  internally  in  cases 
attended  with  immoderate  discharges,  and  is  also  used  in  injections, 
though  less  frequently  than  sulphates  of  zinc  and  coi)per.  Dose,  in 
crystals,  5  grains ;  dried,  3  grains. 

This  is  one  of  the  cheapest  and  best  of  disinfectants,  especially 
when  mixed  with  lime,  which,  by  neutralizing  a  portion  of  the  sul- 
phuric acid,  liberates  the  oxide  of  iron,  and  this,  by  its  affinity  for 
additional  oxygen,  destroys  effete  matter. 

Ferri  Subcarbonas.    {Precipitated  Carbonate  of  Iron.) 

Made  by  decomposing  sulphate  of  iron  by  means  of  an  alkaline 
carbonate,  as  the  carbonate  of  soda.  The  sulphuric  acid  unites  with 
the  soda  to  form  sulphate  of  soda,  which  remains  in  solution,  while 
the  carbonic  acid  unites  with  protoxide  of  iron  to  form  protocarbonate 
of  iron,  which  precipitates.  When  first  formed,  it  is  a  bulky  green- 
ish, almost  white,  precipitate,  which  may  be  converted,  by  admixture 
with  honey  and  sugar,  into  Vallette's  mass;  but  when  dried  in  air,  it 
becomes  much  darker,  and  finally  brown,  from  more  or  less  conver- 
sion into  the  sesquioxide  and  loss  of  carbonic  acid.  If  the  drying  is 
carried  on  at  a  temperature  not  exceeding  80°  F.,  this  change  is  only 
partial,  and  the  preparation  effervesces  when  thrown  into  acids,  atvA 
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has  a  brown  color.    This  is  a  much  more  soluble  form,  and  to  be  pre- 
ferred to  the  bright  red-colored  powder  obtained  hv  heating. 

It  should  be  wholly  dissolTed  bv  dilute  muriatic  acid  with  slight  efferres- 
cence,  forming  a  solution  from  which  the  oxides  of  iron  are  completelr 
precipitated  by  an  excess  of  ammonia ;  the  liquid  remaining  should  not  be 
colored  by  hydrosulphuric  acid  or  ferrocyanide  of  potassium. 

The  subcarbonate  of  iron  is  one  of  the  most  popular  of  the  chaly- 
beate salts.  It  has,  to  a  less  extent,  the  medical  properties  attributed 
to  iron  reduced  by  hydrogen,  with  a  more  agreeable  effect  fix)m  swal- 
lowing it.  The  carbonate  is  not  astringent,  and  produces  little  or  no 
action  upon  the  mucous  membranes  of  the  alimentary  canaL  Dosi^ 
gr.  V  to  9j. 

Pilulw  Ferri  Carbonatis  U.  S.  P.   (  ValletU's  Mass) 

Take  of  sulphate  of  iron  eight  troyounces ;  carbonate  of  soda  nine 
troyounces ;  clarified  honey  three  troyounces ;  sugar,  in  coarse  pow- 
der, two  troyounces;  boiling  water  two  pints;  syrup  a  sufficient 
quantity. 

Dissolve  the  salts  separately,  each  in  a  pint  of  the  water,  a  fluid- 
ounce  of  syrup  having  been  previously  adaed  to  each  pint  Mix  the 
two  solutions,  when  cold,  in  a  bottle  just  large  enough  to  hold  them, 
close  it  accurately  with  a  stopper,  and  set  it  by  that  the  carbonate  of 
iron  may  subside.  Pour  off  the  supernatant  liquid,  and,  having  mixed 
water,  recently  boiled,  with  syrup  in  the  proportion  of  a  pint  to  the 
fluidounce,  wash  the  precipitate  with  the  mixture  until  the  washings 
no  longer  have  a  saline  taste.  Place  the  precipitate  on  a  flannel  cloth 
to  drain,  and  having  expressed  as  much  of  the  water  as  possible,  mix 
it  immediately  with  the  clarified  honey  and  sugar.  Lastly,  by  means 
of  a  water  bath,  evaporate  the  mixture,  constantly  stirring,  until  it  is 
brought  to  the  weight  of  eight  troyounces. 

This  valuable  preparation  is  made  by  nearly  the  same  process  as 
the  foregoing,  except  that  the  bulky  greenish  precipitate  thrown  down 
by  the  carbonated  alkali,  instead  of  being  dried  in  contact  with  the 
air,  is  mixed  with  a  suitabla  proportion  of  saccharine  ingredients,  to 
protect  it  from  contact  with  atmospheric  oxygen  and  to  embody  it  in 
a  pilular  mass;  it  is  well  adapted  to  use  as  a  vehicle  for  tonics^ 
especially  dry  powders,  in  the  form  of  pill.  Much  that  is  met  with  in 
commerce  is  too  soft  even  for  this  use ;  made  strictly  by  the  oflicinal 
directions  it  will  be  found  a  convenient  pilular  mass,  Uiough  becoming 
softer  by  exposure. 

The  dose  is  ten  grains  to  a  scruple. 

Syrupus  Ferri  Protocarbonatis. 

The  formula  given  under  this  head  in  the  late  edition  of  this  work 
was  extracted  from  the  journals  without  having  been  sufficiently  tried. 
Subsequent  experience  has  proved  that  it  is  too  imperfect  to  justify  its 
republication,  and  the  efforts  made  to  improve  it  have  not  as  yet  been 
successful  in  producing  a  permanent  syrup,  containing  a  sufficient 
l)roportion  of  the  ferruginous  salt  to  be  available.  A  good  formula 
for  a  liquid  preparation  of  the  protocarbonate  of  iron  is  still  one  of 
-"harmaceutical  desiderata. 
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Effervtadng  Carbonate  of  Iron} 

Take  of  Tartario  acid 

Bicarbonate  of  soda 
Sulphate  of  iron   . 
Powdered  white  sugar 
Citric  acid    . 


8  trojouBoei. 

10  drachms. 
14 
2 


M 


tt 


Mix  the  sulphate  of  iron  with  the  sugar  and  part  of  the  tartaric 
acid.  Mix  the  citric  acid  with  the  remainder  of  the  tartaric  acid  and 
bicarbonate.  Stir  the  two  mixtures  together  and  thoroughly  unite 
them  by  sifting ;  then  put  the  whole  into  an  open  metallic  vessel,  in  a 
water  bath,  and  stir  until  it  is  well  granulated.  These  proportions  are 
designed  to  furnish  four  grains  of  protocarbonate  of  iron  in  every 
dracnm  and  a  half  (teaspoonful)  of  the  powder,  which  must  be  kept 
dry  in  a  well-stopped  bottle,  and  will  furnish  an  elegant  chalybeate 

S reparation,  adapted  to  being  dissolved  in  a  glass  of  water  and  taken 
uring  the  effervescence  produced. 

Ferrum  Bedactum.    Fe=28.    (Ferri  Pulvis  U.S. P.  1850.    Irm  by 

Hydrogen — Qitevenne^s  Iron.) 

Prepared  by  passing  a  stream  of  hydrogen  over  the  washed  and 
calcined  subcarbocate  (dry  sesquioxide)  contained  in  a  wrought  iron 
reduction  tube  of  four  inches  in  diameter  heated  to  low  redness,  con- 
tinuinfir  the  flow  of  hjrdrogen  till  vapor  of  water  is  no  longer  given 
off  ana  till  the  reduction  tube  has  cooled ;  the  oxygen  of  the  oxide 
combines  with  hydrogen,  forming  water,  and  leaves  the  metal  in  soft 
masses  of  impalpable  iron,  whicb^  on  trituration,  yield  the  Quevenne^a 
iron  of  commerce. 

It  is  an  impalpable  powder,  of  a  steel-gray  color,  soluble  in  sulphurio 
acid  diluted  with  60  parts  of  water,  with  rapid  evolution  of  hyarogen 
which  should  not  be  contaminated  with  sulphur.  It  oxidizes  when 
exposed  to  damp  air,  and  should  be  kept  in  bottles.  It  is  usually 
contaminated  with  a  little  carburet,  black  oxide,  and  occasionally 
sulphuret  of  iron.  These  impurities  give  it  a  dull  black  color. 
Wnen  well  prepared,  it  will  burn  on  the  application  of  a  lighted  taper ; 
and  a  small  portion  of  it,  struck  on  an  anvil  with  a  hammer,  forms  a 
scale  having  a  brilliant  metallic  lustre. 

Beduced  iron  possesses  in  a  high  degree  the  property  of  restoring 
to  the  blood  this  essential  ingredient,  when  it  is  deficient.  From  its 
extreme  fineness,  it  is  readily  soluble  in  the  stomach,  and  the  chief 
objection  to  its  use  is  that  occasionally  it  produces  eructations  of 
hydrogen ;  or  if  it  contains  sulphuret  or  carburet  of  iron,  sulphuretted 
or  carburetted  hydrogen  is  evolvedf 

This,  like  other  iron  preparations,  is  apt  to  produce  astringent 
effects,  though  less  so  than  the  persalts ;  hence  the  occasional  use  of 
mild  purgatives  during  its  aaministration.  It  also  blackens  the 
stools.  It  is  usually  given  in  the  dose  of  one  or  two  grailis  three 
times  a  day.    Given  in  lozenges,  made  with  chocolate,  its  taste  is 

*  The  ftboTe  fonnalft  ii  tbftt  of  Dr.  T.  Skinner,  as  ]>obHshed  in  the  London  **  Ch*- 
iBirt  and  Dmggiai,"  Not.  ISei.  See  alM>  Formula  of  Prof.  J.  M.  Malach,  Proo.  td  49U 
Ph.  Aaaoc.  1866,  p.  55. 

27 


418  IBON   AND   MANGANXSX. 

pretty  well  disguised.    In  pills  it  is  either  combined  witk  the  tonic 
extracts  or  given  alone. 

Liquor  Ferri  Tersulphatis  U.  S.  P.    (Solution  of  Termlphatt  of  Iron) 

Take  of  Sulphate  of  iron,  in  coarse  powder,  twelve  troyounces. 
Sulphuric  acid  two  troyounces  and  sixty  grains. 
Nitric  acid  a  troyounce  and  three  hundred  and  aixty  grains. 
Water  a  sufficient  quantity. 

Mix  the  acids  with  half  a  pint  of  water  in  a  capacious  poroelain 
capsule,  and,  having  heated  the  mixture  to  the  boiling  pointy  add  tbs 
salphate  of  iron,  one-fourth  at  a  time,  stirring  after  each  addition  until 
effervescence  ceases.  Then  continue  the  heat  until  the  solution  ae- 
quires  a  reddish-brown  color,  and  is  free  from  nitrous  odor.  Lastljt 
when  the  liquid  is  nearly  cold,  add  sufficient  water  to  make  it  measoie 
a  pint  and  a  half. 

This  process  consists  in  the  conversion  of  the  sulphate  of  protoxide 
of  iron,  FeO,S03-|-7Aq,  into  the  tersulphate  of  sesquioxide,  FcjO^SSO, 
which  is  in  solution  in  the  preparation  when  finished.  The  addition 
of  nitric  acid  to  a  salt  of  an  oxide  having  so  great  a  tendency  to  pass 
into  a  higher  state  of  oxidation  effectually  changes  its  composition, 
and  the  additional  sulphuric  acid  added  is  for  the  complete  saturation 
of  the  resulting  sesquioxide. 

In  Monsel's  solution  which  follows,  the  proportions  are  varied  so 
as*to  secure  an  excess  of  sesquioxide,  and  a  less  caustic  and  add 
solution. 

This  preparation  is  made  officinal  chiefly  for  the  extemporaneous 
preparation  of  the  hydrated  sesquioxide  of  iron,  and  for  use  in  effiM^ 
ing  the  formation  of  other  sesqui-salts  of  iron  by  double  decomposition. 

It  Ib  a  light  reddish-brown  liquid,  nearly  deToid  of  odor,  and  of  an  acid 
and  extremely  styptic  taste.  Its  specific  gravity  is  1.320.  It  mixes  with 
water  and  with  alcohol  in  all  proportions  without  decomposition.  A  fluid- 
ounce  of  it  should  yield,  ou  the  addition  of  ammonia  in  excess,  a  bulky 
reddish-brown  precipitate,  which  is  free  from  black  discoloration,  and  which, 
when  washed,  dried,  and  ignited,  weighs  sixty-nine  grains. 

Liquor  Ferri  Suhsulphatis  U.  S.  P.     {MonseTs  Solution.) 

Take  of  Sulphate  of  iron,  in  coarse  powder,  twelve  troyounces. 
Sulphuric  acid  a  troyounce  and  thirty  grains. 
Nitric  acid  a  troyounce  and  three  hundred  grains. 
Distilled  water  a  sufficient  quantity. 
Mix  the  acids  with  half  a  pint  of  distilled  water  in  a  capacious 
porcelain  capsule,  and,  having  healbed  the  mixture  to  the  boiling  point, 
add  the  sulphate  of  iron,  one-fourth  at  a  time,  stirring  after  each  addi- 
tion until  effervescence  ceases.     Then  keep  the  solution  in  brisk  ebul- 
lition until  nitrous  vapors  are  no  longer  perceptible,  and  {he  color 
assumes  a  deep  ruby-red  tint.     Lastly,  when  the  liquid  is  nearly  cold, 
add  sufficient  distilled  water  to  make  it  measure  twelve  fluidounces. 

After  all  that  has  been  heretofore  published  on  the  preparation  of 
Monsel's  solution,  this  new  recipe  of  the  Pharmacopoeia  of  1860 
commends  itself  .to  favor  as  simple,  and  readily  practicable.    It  is  a 


HYBBATSD   OXIDE   OF   IBON.  419 

stronger  solution  than  the  solution  of  tersulphate  of  iron,  and  differs 
from  it  in  containing  an  excess  of  the  sesquioxide,  so  that  it  is  less 
irritating  and  produces  its  styptic  and  hsdmostatic  effect  without  caus- 
ing sloughine;  dentists  use  it  as  an  application  to  spongy  gums  and 
bleeding  sunaces,  and  to  produce  that  contraction  of  tissues  which  it 
is  often  so  desirable  to  hasten.  Perhaps  no  application  is  so  efficient 
to  arrest  hemorrhage,  or  so  useful  in  treating  bleeding  from  bone,  from 
erectile  tissues,  or  from  haemorrhoids ;  it  is  also  used  with  success  in 
the  treatment  of  varices. 

MonseVs  solution  is  an  inodorous,  syrupy  liquid,  of  a  ruby-red 
color,  and  of  an  extremely  astringent  taste,  without  causticity.  Its 
iqpecific  gravity  is  1.552.  It  mixes  with  water  and  with  alcohol  in  all 
proportions  without  decomposition,  and  yields,  with  ammonia,  a  bulky 
reddish-brown  precipitate.  It  is  used  internally  in  a  dose  of  5  to  10 
drops  for  hemorrhages,  and  where  an  astringent  is  indicated. 

Persulphate  of  Iron.    2¥efi3,5SOy  (?) 

The  salt  is  so  very  deliquescent  as  to  be  considered  ineligible  for 
nse  in  any  other  form  than  that  of  solution,  and  when  dried  on  plates 
of  glass,  as  the  citrate  of  iron  is  obtained,  it  is  often  difficult  to  remove* 
on  account  of  it§  adhesion.  It  is  recommended  to  dry  it  by  artificial 
heat  in  a  stove,  or,  by  Dr.  Lawrence  Smith  (see  "Am.  Journ.  Phar- 
macy," 1863,  page  203),  to  concentrate  the  solution  to  the  sp.  gr.  1.60, 
and  form  it  into  shallow  plates  from  one-quarter  to  one-sixteenth  of  an 
inch  in  depth,  mixed  with  a  little  of  the  dry  salt  previously  desiccate<i 
and  powdered,  and  place  it  near  escaping  steam  (as  from  a  steam  jacket) 
at  a  temperature  of  75°  to  100*^  F.  Under  these  circumstances  he  finds 
die  salt  to  become  dry  and  pulverulent  with  very  little  disposition  to 
deliquesce.  If  produced  in  this  way  it  would,  undoubtedly,  be  much 
nsea  as  a  direct  application  in  the  form  of  powder.  It  has  a  yellow 
color,  and  forms  a  clear  solution,  on  standing,  with  water. 

JPerri  Oxidum  Hydratum.   Fe^O^-h  2110=  98.   {Hydrated  Oxide  of  Iron, 
Ferri  Scsquioxidum  Hydratum.    Hydrated  Ferric  Oxide,) 

This  is  made  by  adding  ammonia  in  excess  to  the  solution  of  ter- 
Bulphate  as  above.  The  alkali  neutralizes  the  sulphuric  acid  and 
throws  down  the  oxide  of  iron  as  a  reddish-brown  precipitate.  This, 
if  designed  for  use  as  an  antidote  for  arsenic,  is  to  be  collected  on  a 
strainer,  water  being  passed  through  it  to  dissolve  out  the  sulphate  of 
ammonia,  and  then  squeezed  out,  and  the  moist  brown  magma  trans- 
ferred to  a  wide-mouth  bottle  and  kept  under  a  super-stratum  of  water. 
It  has  been  ascertained,  however,  that  by  long  standing,  under  these 
circumstances,  the  hydrated  oxide  loses  wholly  or  in  part  its  power 
of  neutralizing  arsenious  acid,  hence  the  necessity  of  keeping  the 
solution  of  persulphate  and  reserving  the  addition  of  ammonia  till 
the  emergency  requiring  its  use  shall  occur.  As  will  appear  in  several 
of  the  recipes  which  follow,  the  hydrated  sesquioxide  comes  in  play 
in  making  some  of  the  persalts  of  iron ;  it  is  also  an  eligible  medicine 
for  producing  the  usual  tonic  effects  of  the  iron  preparations,  and  may 
be  oried  at  a  temperature  not  exceeding  180*^  F.,  without  losing  its 
constitutional  water ;  at  a  red  heat  it  becomes  anhydrous. 


\ 


\ 


420  IBOK  AND   MJLNOINXSX. 

Its  dose  in  the  form  of  magma  is  f  5j ;  as  an  antidote  f Sss  every 
five  or  ten  minutes  till  a  large  excess  has  been  given. 

Ferri  et  Quinise  Sulphas. 

Take  of  Sulphate  of  iron        .        .        .  125  grains. 

Sulphuric  acid  .        .        .        .14  minims. 

Nitric  acid        .        .        .        .25  minims,  or  sufficient 

Water A  sufficient  quantity. 

Dissolve  the  sulphate  of  iron  with  the  sulphuric  acid  in  the  water 
and  boil  it,  adding  the  nitric  acid  gradually,  till  it  ceases  to  produce  a 
dark  color ;  when  cold,  add — 

Sulphate  of  quinia    .        .        .A  troyonnce, 
in  water,  with  sufficient  sulphuric  acid  to  form  a  solution ;  set  ihii 
aside  that  crystals  may  form,  which  may  require  several  montfas.    It 
is  in  colorless  octohedrons  of  a  strongly  bitter  taste,  and  nearly  in- 
soluble in  water. 

The  salt  combines  the  virtues  of  iron  and  quinia,  and  may  be  pre- 
scribed in  doses  of  from  one  to  five  grains.  It  is  stated  to  be  tnore 
astringent  than  the  citrates  of  these  bases,  and  perhaps  does  not  pos- 
sess advantages  to  compensate  for  its  great  cost. 

Ferri  et  Ammonise  Sulphas.    Fe^OySSO, + 'KKfi,S9, + 24 Aq«  482. 

{Ammonto-ferric  Alum,) 

Take  of  Solution  of  tersulphate  of  iron  .    2  pints. 

Sulphate  of  ammonia        .        .    4  troyounces  and  a  hal£ 

Heat  the  solution  of  tersulphate  of  iron  to  the  boiling  pointy  add  the 
sulnhate  of  ammonia,  stirring  until  it  is  dissolved,  and  set  the  liquid 
aside  to  crystallize.  Wash  the  crystals  quickly  with  very  cold  water, 
wrap  them  in  bibulous  paper,  and  dry  them  in  the  open  air.    U.  &  P. 

This  salt  is  in  elegant  violet-tinted  crystals  of  a  more  or  less  octo- 
hedral  form ;  soluble  in  one  and  a  half  parts  of  water  at  60®,  and  in 
less  than  its  weight  of  boiling  water ;  potassa  added  to  the  solution 
gives  a  reddish-brown  precipitate;  when  rubbed  with  potassa  and 
moistened,  the  salt  emits  the  odor  of  ammonia.  Its  peculiar  merit 
consists  in  its  marked  astringency  without  the  stimulating  properties 
of  some  of  this  class  of  salts.  It  is  easily  assimilated  when  taken  in- 
ternally. Dose,  3  to  6  grains,  and  while  it  controls  excessive  dis- 
charges, is  often  useful  in  correcting  their  cause.  It  is,  perhaps^  more 
employed  as  an  injection  in  leucorrhoea  than  for  any  other  use,  the 
proportions  prescribed  for  this  purpose  may  vary  from  half  an  ounoe 
to  an  ounce  to  the  pint.  It  has  a  wide  range  of  application,  and  maj 
be  applied  as  alum  is  in  the  form  of  powder  diluted  with  sugar. 

Though  called  an  alum,  this  salt  contains  no  alumina;  it  is  similar 
to  the  double  sulphate  of  potassa  and  iron,  which  is  called  iron  alum, 
though  this  is  more  soluble. 

Liquor  Ferri  Citmtis  U.  S.  P. 

Take  of  Citric  acid,  in  coarse  powder,  five  troyounces  and  three 
hundred  and  sixty  grains. 
Solution  of  tersulphate  of  iron  a  pint. 
Water  of  ammonia, 
Distilled  water,  each,  a  sufficient  quantity. 
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Dilute  the  solutioir  of  tersulpkate  of  iron  with  two  pints  of  distilled 
water,  add  a  slight  excess  of  water  of  ammonia,  with  constant  stirring, 
transfer  the  precipitate  formed  to  a  muslin  strainer,  and  wash  it  vnm 
water  until  tne  washings  are  nearly  tasteless.  When  the  precipitate 
is  drained,  put  half  of  it  in  a  porcelain  capsule  on  a  water  bath,  heated 
to  150^,  add  the  citric  acid,  and  stir  the  mixture  until  the  precipitate 
is  nearly  dissolved.  Then  add  so  much  of  the  reserved  precipitate  as 
mav  be  necessary  fully  to  saturate  the  acid.  Lastly,  filter  the  liquid, 
and  evaporate  it^  at  a  temperature  not  exceeding  150^,  until  it  is  re- 
duced to  the  measure  of  a  pint 

The  above  process,  which  occurs  under  the  head  Liquarea  in  the 
Pharmacopoeia,  consists  in  the  precipitation  of  hydrated  sesquioxide 
of  iron,  washing  the  magma  with  water,  and  combining  it  with  an 
equivalent  of  citric  acid  forming  a  clear  solution,  which  is  to  be  evapo- 
rated to  a  pint  for  each  eight  troyounces  of  the  contained  salt.  Tnis 
solution  is  convenient  to  keep  on  hand  for  dispensing,  and  for  com- 
pounding the  various  liquid  preparations  containing  the  citrate.  This 
salt  is  more  soluble  when  freshly  prepared  than  when  old,  and  although 
it  is  slowly  and  imperfectly  soluble  in  cold  water,  under  ordinary  cir- 
cumstancesy  it  is  readily  obtained  and  kept  in  this  concentrated  solu- 
tion, which,  being  of  known  strength,  may  be  readily  diluted  to  the 
point  desired. 

JFerri  Oitras.     Fej03,Ci=«245.    {Citrate  of  Sesquioxick  of  Iron,    Feme 

Citrate.) 

Of  the  several  citrates  of  iron,  the  acid  citrate  of  the  sesquioxide 
is  most  commonly  used.  It  is  made  by  evaporating  the  officinal  solu- 
tion as  above,  to  the  consistence  of  a  syrup,  and  spreading  it  on  glass 
or  porcelain  plates,  where  it  speedily  dries  in  thin  layers,  which  are 
separated  and  broken  into  fragments.  If  evaporated  at  too  high  a 
temperature,  it  is  apt  to  become  adhesive,  and  cannot  be  separated  in 
scales. 

It  is  in  beautiful  garnet-red  colored  plates,  slightly  soluble  in  cold 
water,  readily  in  boiling,  and  has  an  acid  ferruginous  taste.  Dose, 
gr.  iij  to  V. 

Ferri  et  Ammonise  Citras,    {Citrate  of  Iron  and  Ammonia) 

Take  of  solution  of  citrate  of  iron  a  pint ;  water  of  ammonia  six 
fluidounces. 

Mix  the  solution  of  citrate  of  iron  with  the  water  of  ammonia, 
evaporate  the  mixture  at  a  temperature  not  exceeding  150®  to  the 
consistence  of  syrup,  and  spread  it  onplates  of  glass  so  that  in  drying 
the  salt  may  be  obtained  in  scales.     C7.  /SI  P. 

This  salt  differs  bat  little  from  the  foregoing ;  the  presence  in  it  of  a 
notable  proportion  of  citrate  of  ammonia  renders  it  more  soluble  than  the 
acid  citrate  ;  it  is  in  garnet-red  translucent  scales ;  it  does  not  change  the 
color  of  litmus  or  turmeric,  and  does  not  yield  a  precipitate  with  ferrocy 
anide  of  potassium.  It  may  be  distinguished  from  the  acid  citrate  by  giving 
off  ammonia  on  the  addition  of  solution  of  potassa ;  they  both  throw  down 
hydrated  sesquioxide  of  iron  on  this  addition. 
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Ferri  et  Quinim  OUraa,    {Oitrate  of  Iron  and  Quinia) 

Take  of  solution  of  citrate  of  iron  ten  fiuidounces ;  sulphate  of 
quinia  a  troyounce ;  diluted  sulphuric  acid;  water  of  ammonia,  dis- 
tilled water,  each,  a  sufficient  quantity. 

Triturate  the  sulphate  of  quinia  with  six  fiuidounces  of  distilled 
water,  and,  having  added  sufficient  diluted  sulphuric  acid  to  dissolie 
it,  cautiously  pour  into  the  solution  water  of  ammonia,  with  constant 
stirring,  until  in  slight  excess.  Wash  the  precipitated  quinia  on  a 
filter,  and,  having  added  it  to  the  solution  of  citrate  of  iron,  maintained 
at  the  temperature  of  120°  by  means  of  a  water  bath,  stir  constantly 
until  it  is  oissolved.  Lastly,  evaporate  the  solution  to  the  consistenoe 
of  syrup,  and  spread  it  on  plates  of  glass,  so  that,  on  drying,  the  salt 
may  be  obtained  in  scales.     U.  S,  P. 

In  this  very  simple  and  practicable  formula  sulphate  of  quinia  is 
directed  to  be  dissolved  by  the  aid  of  sulphuric  acid,  and  the  organic 
alkali  is  then  precipitated  from  it  by  ammonia ;  this  is  then  combined 
with  the  excess  of  citric  acid  in  the  acid  citrate  of  iron,  and  the 
mixed  salt  dried  in  scales  in  the  usual  way. 

This  very  popular  preparation,  as  met  with  in  commerce^  is  of  un- 
certain strength,  partly  in  consequence  of  there  having  been,  until  the 
publication  of  the  recent  edition  of  the  Pharmacopoeia,  no  authoritative 
formula  for  its  preparation;  the  composition  of  the  officinal  article^ 
founded  on  the  relative  doses  of  its  two  principal  ingredients,  is  five 
grains  of  citrate  of  iron  to  one  of  citrate  of  quinia.  It  has  the  bitter 
taste  of  the  quinia,  and  is  best  adapted  to  use  in  the  form  of  pilL 

It  is  in  thin  transparent  scales,  varying  in  color  from  reddish-brown  to 
yellowish-brown,  with  a  tint  of  green,  according  to  the  thickness  of  the  scales. 
It  is  slowly  soluble  in  cold  water,  more  readily  so  in  hot  water,  but  insolable 
in  ether  and  officinal  alcohol.  Ammonia,  added  to  the  aqueous  solution, 
deepens  its  color  to  reddish-brown,  and  causes  a  whitish  curdy  precipitate 
of  quinia,  but  no  sesquioxide  of  iron  is  thrown  down.  The  dose  is  gr.  Q 
to  gr.  V. 

Fern  et  Strycknise  Citras.    {Citrate  of  Iron  and  Strychnia.) 

Take  of  solution  of  citrate  of  iron  f.?ij;  strychnia  gr.  x.  Digest 
the  strychnia  with  the  solution,  stirring  till  it  is  dissolved,  filter  if 
necessary,  evaporate  to  a  syrupy  consistence,  and  pour  it  out  upon 
glass  to  dry  into  scales.    Dose,  8  grains. 

This  proportion  was  suggested  by  Prof.  Procter,  as  giving  a  suitable 
dose  of  the  strychnia  with  the  dose  of  iron  salt  usually  prescribed ; 
the  proportion  is  1  grain  in  49  of  the  salt.  C.  A.  Heinitsh,  of  Lan- 
caster, Pa.,  and  Jos.  Abel,  of  Pittsburg,  Pa.,  have  since  recommended 
a  preparation  of  about  half  the  proportion  of  strychnia.  1  part  to 
100  of  citrate  of  iron.  Used  in  atonic  dyspepsia,  chorea^  and  sup- 
pressed menstruation.    Dose,  8  to  6  grains. 

Ferri  et  Zinci  Citras. 

If  carbonate  of  zinc  is  added  to  a  solution  of  citric  acid,  it  begins 
to  precipitate  an  insoluble  salt  before  the  point  of  saturation  is  attained; 
this  precipitate  being  collected  before  it  contains  an  excess  of  carbo- 
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Date,  and  ammonia,  and  citrate  of  iron  added,  a  dark  green  solution  is 
formed,  which,  concentrated  and  dried  on  ^lass,  gives  brownish-green 
Bcales,  very  soluble  in  water.  The  quantity  of  citrate  of  iron  may 
be  varied  from  the  equivalent  proportions,  to  four  parts  of  citrate  of 
iron  and  one  of  citrate  of  zinc,  with  a  similar  product.  The  latter 
proportion  exists  in  the  "  modified  wine  of  iron,"  of  which  a  formula 
18  given  under  the  appropriate  head. 

I)osfi  of  the  double  citrate,  1  to  S  grains. 

Ferri  et  Magnesia  Oiircuf, 

It  appears  in  greenish-yellow  scales,  which  are  obtained  by  dissolv- 
ing freshly-precipitated  sesquioxide  of  iron  in  citric  acid,  saturating 
with  carbonate  of  magnesia,  and  evaporating. 

It  has  a  sweetish,  slightly  ferruginous  taste,  and  is  soluble  in  water. 
It  is  used  in  some  cases  as  a  mild  chalybeate,  which  is  easily  assimi- 
lated, and  is  given  in  doses  of  from  three  to  twelve  grains. 

Syrupua  Ferri  Oitratis.    {Syrup  of  Citrate  of  Magnetic  Oxide  of  Iron,) 

Take  of  Citric  acid 3v. 

.    Sj. 


Sufficient. 
3viij. 


Sulphate  of  iron 

Water,     .... 

Solution  of  ammonia,  of  each 

Sugar  .... 
By  the  process  given  for  liquor  ferri  tersulphatis,  convert  one« 
half  of  the  sulphate  of  iron  into  sulphate  of  the  sesquioxide;  mix 
this  in  solution  with  the  remaining  Sss  of  the  sulphate,  and  add  the 
solution  of  ammonia  until  it  ceases  to  throw  down  a  precipitate  of  the 
black  or  magnetic  oxide.  Having  collected  and  washed  this,  add  it 
to  the  citric  acid,  dissolved  in  f  ,?j  of  water,  heat  to  about  150^  F. 
and  filter;  dilute  the  filtered  liquid  with  water  to  make  f3v;  in  this 
dissolve  the  sugar  and  a  clear  dark-colored  syrup  will  be  the  result 

This  contains  3j  of  the  salt  to  f  5J  (by  calculation),  and  is  a  very 
eligible  preparation  in  the  dose  of  n^^xx  to  f5j. 

Syrupua  Ferri  Protocitratis.   {Syrup  of  the  Proto- Citrate  of  Iron.) 

Take  of  Sulphate  of  iron Siiiss. 

Carbonate  of  soda 3iv« 

Sugar, 

Water,  of  each Sufficient. 

Citric  acid Sss. 

Simple  syrup f5iv. 

Dissolve  the  sulphate  of  iron  and  carbonate  of  soda  in  equal  por- 
tions of  water,  and  add  the  one  to  the  other  in  a  beaker  or  precipitat- 
ing elass.  Wash  the  precipitated  protocarbonate  of  iron  with  water, 
in  which  a  small  portion  of  sugar  has  been  dissolved,  and  add  it  to  a 
concentrated  solution  of  the  citric  acid ;  evaporate  to  a  greenish,  deli- 
quescent mass,  and  dissolve  in  the  syrup.  This  is  a  greenish-brown 
liquid,  containing  nearly  3j  of  the  salt  to  f  5j.  DosE,  "ixxx  to  f  3j.  It 
is  liable  to  deposit  the  salt  by  long  keeping. 
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The  syrup  of  citrate  of  iron  of  Beral  is  a  saocliariiie  Bolution  of  IIm 
citrate  of  ammonia  and  sesquioxide  of  iron. 

Ferri  PhosphcLS.    {(hmmon  Phosphate  of  Iron.) 

The  officinal  phosphate  of  iron  is  formed  by  double  decomposition 
between  solutions  of  two  equivalents  of  sulphate  of  protoxide  of  iron 
and  one  equivalent  of  phosphate  of  soda.    Its  composition  as  thru 
prepared  is  variable,  being  a  mixture  of  phosphate  of  protoxide  of 
iron,  and  phosphate  of  sesquioxide  in  different  proportions.     Witt- 
stein  gives  a  very  full  account  of  it,  with  specific  directions  for  its 
preparation.    As  first  precipitated  it  is  white,  and  is  then  stated  to 
be  nearly  pure  phosphate  of  protoxide.  2FeO,HO,PO^;  the  reaction 
is  thus  represented,  2(FeO,S03)  +  2NaO,HO,PO^ «  2FeO,HO,PO,  + 
2(NaO,S02);  the  soluble  sulphate  of  soda  being  washed  away  and  the 
salt  dried,  it  is  found  to  have  acquired  a  slate  color,  more  or  leas 
green,  the  protoxide  of  iron  having  become  partially  changed,  as  before 
stated,  into  sesquioxide,  and  combined  with  phosphoric  acid.    It  is 
soluble  in  acids  like  phosphate  of  lime,  but  not  in  water. 

Phosphate  of  iron  has  long  been  in  use  in  medicine  for  the  general 
purposes  to  which  the  ferruginous  aalts  are  applicable,  though  until 
the  recent  introduction  of  several  preparations  containing  it  in  solu- 
tion, it  has  been  little  known  to  practitioners.    Dose,  gr.  v  to  x. 

Phosphdte  of  sesquioxide  of  iron,  FejO„PO,+4HO,  is  the  white  pre- 
cipitate occasioned  by  phosphate  of  soda  in  sesquisalts  of  iron ;  it 
has  been  used  in  medicine  in  cases  like  the  foregoing,  and  in  similar 
doses.    (See  Pyrophosphate  of  Irort,) 

Syrup  of  Superphosphate  of  Iron. 

This  syrup  is  prepared  by  adding  freshly  precipitated  phoBphate  of 
iron  to  saturation  in  a  boiling  solution  of  glacial  pnosphoric  acid.  Oa 
concentrating  and  cooling  it  congeals  into  a  soiffc  mass  which  is  fireely 
soluble  in  water  in  all  proportions,  and  free  from  inky  taste. 

The  syrup  is  made  from  this,  by  dissolving  five  grains  in  each  flni- 
draclun  of  simple  syrup.    Doss,  a  fluidrachm  or  less. 

Syrup  of  Phosphate  of  Iron  and  Ammonia.    (Joseph  Roberts.) 

Take  of  Sulphate  of  iron  .        .        .    278  grains. 

Phosphate  of  soda      .        .        .    859  grains. 

Glacial  phosphoric  acid       .     '  .    896  grains. 

Liquor  ammonias        .        .        .    SuflScient. 

Sugar 6}  ounces. 

Water Sufficient 

Dissolve  the  phosphate  of  soda  and  the  sulphate  of  iron  separately. 
Mix  the  solutions,  and  wash  the  resulting  precipitate  of  phosphate  of 
iron.  Then  to  one-half  the  phosphoric  acid  dissolved  in  one  ounce 
of  water,  add  water  of  ammonia  until  it  is  saturated.  To  the  other  half 
of  the  phosphoric  acid  dissolved  in  a  like  quantity  of  water,  add  Uia 
moist  phosphate  of  iron  and  dissolve  by  a  gentle  heat,  then  add  the 
solution  of  phosphate  of  ammonia  and  the  sugar,  and  evaporate  to 


Sufficient 

3ij. 
Sufficieot. 

ft>ij  Sviij,  offic. 

fSj. 
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seren  flaidounoes.  This  preparation  contains  4|  grains  of  phosphate 
of  iron,  4}  grains  of  phosphate  of  ammonia,  and  8}  grains  of  phos« 
phoric  acid,  to  a  floidrachm  or  teaspoonful. 

It  is  remarkable  for  holding  the  femiginoas  phosphate  permanently 
in  perfect  solution.    The  dose  is  a  teaspoonful  or  less. 

ParrisKs  Oompound  Syrup  of  Pfhosphates. 

Take  of  Protosulphate  of  iron        .        .        .    3x. 

Phosphate  of  soda    ....    S^ij* 

Phosphate  of  lime    .        .        •        •    S^ij- 

Phosphoric  acid,  glacial    .        •        .    S^x* 

Carbonate  of  soda     •        •        .        •    3ij. 

Carbonate  of  potassa        .        .        •    3j* 

Muriatic  acid, 

Water  of  ammonia,  of  each 

Powdered  cochineal 

Water       .... 

Sugar       .... 

Orange-flower  water 
Dissolve  the  sulphate  of  iron  in  f  3ij  of  boiling  water,  and  the  phoe 
phate  of  soda  in  f  div  of  boiling  water.  Mix  the  solutions,  and  wash 
the  precipitated  phosphate  of  iron  till  the  washings  are  tasteless.  Dis- 
solve the  phosphate  of  lime  in  four  fluidounces  of  boiling  water  with 
sufficient  muriatic  acid  to  make  a  clear  solution ;  when  cool  precipi- 
tate it  with  water  of  ammonia,  and  wash  the  precipitate. 

To  the  freshly-precipitated  phosphates,  as  thus  prepared,  add  the 
phosphoric  acid  previously  dissolved  in  water ;  when  clear  add  the 
carbonates  of  soda  and  potassa,  previously  dissolved  in  water,  and 
muriatic  acid  to  dissolve  any  precipitate.  Now  dilute  with  water  till 
it  reaches  the  measure  of  twenty-two  fluidounces,  add  the  sugar,  and 
towards  the  last,  the  cochineal ;  dissolve  by  the  aid  of  heat,  strain,  and 
vhen  cool  add  the  orange-flower  water. 

As  thus  made,  each  teaspoonful  contains  about  2  J  grains  of  phos- 
phate of  lime,  1  grain  of  phosphate  of  iron,  with  fractions  of  a  grain 
of  phosphates  of  soda  and  potassa,  besides  free  phosphoric  and  l^dro- 
ehloric  acids.  The  solution  is  perfect,  the  taste  agreeably  acid,  and 
the  flavor  pleasant.  The  disposition  to  precipitate  a  bulky  sediment 
of  the  insoluble  phosphates  is  one  of  the  greatest  annoyances  in  this 
preparation,  when  made  on  a  large  scale,  and  can  be  obviated  best  by 
substituting  hydrochloric  acid  for  a  suitable  portion  of  the  phosphoric 
acid  used,  takmg  care  to  separate  the  liquid  into  two  portions,  and 
adding  the  carbonate  of  soda  and  potassa  to  that  consisting  exclusively 
of  the  phosphoric  acid  solution,  lest  portions  of  chloride  oi  sodium  and 
chloride  of  potassium  should  be  formed  and  contaminate  the  resulting 
solution. 

Owing  to  the  uncertain  strength  of  phosphoric  acid  of  commerce, 
being  a  mixture  of  the  monobasic,  bibasic,  and  tribasic  acids,  as  de- 
scribed under  that  head,  and  always  being  contaminated  with  earthy 
phosphates,  there  is  some  uncertainty  about  the  proportions  to  be 
employed  in  the  above  formula.    These  considerations  have  induced 
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the  trial  of  a  method  by  double  decomposition,  whicb  should  alvays 
furnish  a  uniform  strength  of  acid  from  a  cheap  and  accessible  source. 

E.  Schefifer,  of  Louisville,  Ky.,  has  proposed  to  take  49^5  drachms 
of  phosphate  of  lime,  84.125  monohydrated  sulphuric  acid,  diluted 
with  three  times  its  weight  of  water,  put  them  in  a  thin  dish  and  heat 
on  a  water  bath  for  half  a  day.    By  this  process  only  87.25  drachma 
of  phosphate  of  lime  wiil  be  decomposed  by 'the  sulphuric  acid  which 
combines  with  the  lime  of  these  37.25  drachms  to  form  sulphate  of 
lime,  while  the  phosphoric  acid  is  set  free  and  holds  the  other  twelve 
drachms  of  phosphate  of  lime  in  solution.     After  it  has  cooled,  the 
magma  is  pressed,  macerated  with  fresh  water,  and  again  pressed,  and 
the  liquid  evaporated  if  necessary  to  twenty  fluidounces,  cooled,  and 
filtered.     The  phosphate  of  iron  and  carbonate  of  potassa  and  soda 
are  now  added  as  in  my  own  recipe,  and  the  whole  made  into  a  syrup 
secundum  artem. 

The  washing  of  the  precipitated  sulphate  of  lime  is  best  performed 
in  a  funnel,  the  water  being  thrown  upon  the  middle  in  a  kind  of 
reservoir  formed  by  raising  the  precipitate  on  the  sides  of  the  funnel ; 
the  last  portions  are  collected  separately  and  evaporated  until,  with 
the  stronger  portion,  they  have  the  desired  measure. 

Dr.  Joseph  G.  Bichardson,  of  Philadelphia,  has  proposed  to  use 
citric  acid  as  the  solvent  for  the  phosphates  in  the  compound  syrup, 
this  substituti(m,  though  probably  modifying  the  therapeutic  proper- 
ties of  the  preparation,  furnishes  it  in  a  very  agreeable  form.  His 
recipe  from  the  "  American  Journal  of  Pharmacy,"  vol.  xxx.  p.  19,  was 
published  in  the  second  edition  of  this  work. 

Under  the  synonym  of  "Chemical  Food,"  this  preparation  has 
attained  a  wide  popularity  with  the  medical  profession,  both  in  the 
United  States  and  in  Great  Britain.  When  skilfully  made,  it  is  one 
of  the  most  agreeable,  as  it  is  certainly  one  of  the  most  efficient  of 
the  chemical  nutritive  tonics,  which  in  accordance  with  improved 
methods  of  treating  chronic  diseases,  have  become  so  desirable  to  the 
physician. 

The  excess  of  acid,  though  in  a  few  cases  disagreeing  with  the  sto- 
mach, is  perhaps  generally  useful  in  promoting  the  efficiency  of  the 
medicine,  as  a  tonic,  to  the  digestive  function;  it  may  be  avoided 
when  objectionable,  by  presenting  the  insoluble  phosphates  in  a  hy- 
drated  form,  as  suggest^  by  Prof.  Procter,  thus : — 

Syrups  of  the  Undissolved  Phosphates. 

Take  of  Protosulphate  of  iron  (cryst.)       .        .        .    5ij- 

Chloride  of  calcium  (fused)  .        .        .    3iM. 

Phosphate  of  soda  (cryst.)    ....    3vij. 

Syrup  of  ginger. 

Distilled  water,  of  each  .  .  •  .  f  Jiv. 
Triturate  the  chloride  of  calcium  with  the  phosphate  of  soda  and 
three  fluidounces  of  the  water,  till  the  decomposition  is  complete  and 
a  smooth  mixture  is  obtained,  then  add  the  syrup,  and  finally  the  sul- 
phate of  iron,  previously  dissolved  in  a  fluidounce  of  the  water.  The 
resulting  mixture  consists  of  the  hydrated  phosphates  of  iron  and 
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lime,  with  about  two  drachms  of  sulphate  of  soda,  and  a  little  common 
aalt^  the  whole  suspended  and  rendered  palatable  by  the  syrup. 

Fern  Pyrophasphas.    2Fe,0„8bPO,+ 2NH^0,a + 18 Aq-  719.2. 

Take  of  phosphate  of  soda  seven  troy  ounces  and  a  half;  solution 
of  tersulphate  of  iron  seven  fluidounces,  or  a  sufficient  quantity; 
citric  acid  two  troyounces ;  water  of  ammonia  five  fluidounces  and  a 
half,  or  a  sufficient  quantity ;  water  a  sufficient  quantity. 

Heat  the  phosphate  of  soda,  in  a  porcelain  capsule,  xmtil  it  under- 
goes the  watery  fusion,  and  continue  the  heat  until  it  becomes  dry. 
Transfer  the  dry  salt  to  a  shallow  iron  capsule,  and  heat  it  to  incipient 
redness,  without  fusion.  Then  dissolve  it  in  three  pints  of  water,  with 
the  aid  of  heat,  and,  having  filtered  the  solution  and  cooled  it  to  the 
temperature  of  50^,  add  solution  of  tersulphate  of  iron  until  this 
ceases  to  produce  a  precipitate.  Stir  the  mixture  thoroughly,  and 
pour  ^t  upon  a  muslin  strainer,  and,  when  the  precipitate  has  drained, 
wash  it  with  water  until  the  washings  pass  nearly  tasteless,  and  trans- 
fer it  to  a  weighed  porcelain  capsule. 

To  the  citric  acid,  contained  in  a  suitable  vessel,  add  water  of  am- 
monia until  the  acid  is  saturated  and  dissolved.  Then  add  the  solu- 
tion to  the  precipitate  in  the  weighed  capsule,  stir  them  together,  and 
evaporate  until  the  liquid  is  reduced  to  sixteen  troyounces.  Spread 
^  this  on  plates  of  glass  or  porcelain,  so  that,  on  drying,  the  salt  may 
be  obtamed  in  scales.  Lastly,  preserve  it  in  a  well-stopped  bottle, 
protected  from  the  light   U,  S.  P. 

When  the  officinal  phosphate  of  soda  is  heated  to  redness  it  under- 

foes  a  change,  the  phosphoric  acid  it  contains  being  converted  into 
ibasic  phosphoric  acid,  so  that  by  recombination  it  will  furnish  a 
different  class  of  salts ;  the  first  step  in  the  above  formula  is  designed 
to  produce  this  change.  After  expelling  the  water  of  crystallization, 
the  heat  is  raised  to  incipient  redness  to  expel  the  water  of  hydra- 
tion (basic  water),  pyrophosphate  of  soda  being  produced ;  this  is  anhy- 
drous, and  soluble  with  difficulty  unless  by  heat ;  when  crystallized 
from  its  solution  it  combines  with  ten  equivalents  of  water.  In  mak- 
ing the  salt  directly  from  pyrophosphate  of  soda  the  quantity  should 
be  about  three  troyounces  of  the  anhydrous,  or  five  troyounces  of 
the  crystallized  salt,  instead  of  seven  troyounces  and  a  half  of  ordi- 
nary phosphate  of  soda  ordered  in  the  recipe.  It  now  remains  to 
form  the  bibasic  salt  of  iron ;  by  precipitating  solution  of  tersulphate 
of  iron  with  the  pyrophosphate  of  soda,  taking  care  to  opeiate  at  a 
temperature  below  50°  F.,  we  obtain  a  gelatinous  precipitate,  which 
has  the  property  of  dissolving  with  facility  in  citrate  of  ammonia; 
'  this  ingredient,  as  formed  by  the  direct  union  of  its  elements,  is  accord- 
ingly added  and  the  solution  evaporated,  till  of  suitable  consistence 
to  be  spread  on  plates  of  glass  to  dry ;  as  thus  prepared  it  is  in  thin 
apple-green  scales,  having  a  slightly  saline  (no&  metallic)  taste,  wholly 
and  freely  soluble  in  water ;  it  consists  of  about  one-half  pyrophos- 
phate of  iron,  one-third  citrate  of  ammonia,  and  the  remainder  water. 
The  composition  given  at  the  head  of  this  article  is  inferred  by  Dr. 
Squibb  from  the  ingredients  and  proportions  used  in  its  preQ&ta>t»\Qi\^ 
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and  is  not  tbe  result  of  analysis,  a  remark  which  applies  to  other  (b^ 
mulae  given  in  this  and  similar  works.  Much  of  the  pyrophosphate 
of  iron  that  is  met  with  in  commerce  is  imperfectly  soluble. 

This  preparation  has  come  into  very  extensive  use  within  the  past 
few  years,  having  been  first  brought  into  view  as  a  remedial  agent  bj 
M.  Bobiquet.  The  officinal  formula  is  a  modification  of  that  of  Dr. 
Squibb,  published  in  the  "Am.  Joum.  of  Pharm.,"  1860,  p.  86 ;  to 
which  accurate  and  reliable  chemist  we  are  indebted  for  much  that  is 
known  of  its  properties. 

It  is  remarkably  well  adapted  to  those  delicate  conditions  of  the 
system  in  which  iron  is  so  often  indicated,  and  has  the  great  merit  of 
being  free  from  the  ferruginous  taste.  The  presence  of  the  citrate  of 
ammonia  sometimes  reproduces  a  tendency  to  diarrhoea  in  ca.ses  of 
great  susceptibility  of  the  mucous  membrane,  as  in  late  stages  of 
phthisis ;  it  may  then  be  combined  with  astringents,  but  generally  the 
absence  of  astringency  is  a  great  recommendation  of  this  salt.  The 
dose  is  five  grains. 

Syrup  of  Pyrophosphate  of  Iron. 

The  difficulty  of  procuring  the  pyrophosphate  perfectly  soluble,  or 
rather  the  fact  that  the  article  as  found  in  commerce  is  so  generally 
deficient,  makes  it  desirable  that  the  pharmaceutist  should  prepare  the 
syrup  from  the  ingredients  as  given  in  the  officinal  formula  for  the 
salt ;  that  the  process  may  be  shortened  where  it  is  intended  to  convert 
the  salt  into  the  form  of  syrup,  Dr.  Squibb  recommends  that  the  solu- 
tion resulting  from  the  addition  of  the  solution  of  citrate  of  ammonia 
to  the  magma  of  freshly  precipitated  pyrophosphate  of  iron,  as  evapo- 
rated ready  for  drying  on  glass,  should  be  added  to  simple  syrup ;  the 
following  proportions  sufficiently  approximate  the  required  dose. 

Take  of  Solution  of  pyrophosphate  of  iron  ,  •  2  fluidounces. 
Syrup 1  pint. 

Mix  them ;  (add  flavor  to  taste.) 

Dose,  a  fiuidrachm. 

K  a  pure  and  soluble  article  of  the  pyrophosphate  of  iron  in  scales 
is  at  hand,  it  may  be  dissolved  in  simple  syrup  in  the  proportion  of 
sixteen  grains  to  the  fluidounce,  which  will  nearly  correspond  with 
the  above. 

Hypophosphites  of  Iron, 

There  are  two  hypophosphites  of  iron  in  use  in  the  preparations 
which  follow,  hypophosphite  of  sesquioxide  (ferric  hypophosphite]^ 
FCjOySPO,  as  suggested  by  Prof.  Procter,  and  hypophosphite  of  pro- 
toxide (ferrous  hypophosphite),  FeO,2HO,PO,  proposed  by  W.  S. 
Thompson,  of  Baltimore.  The  first  named  is  prepared  by  precipitat- 
ing a  solution  of  hypophosphite  of  soda  or  ammonia  with  solution  of 
Bcsquisulphate  of  iron.  It  is  necessary  to  avoid  the  presence  of  an 
alkaline  carbonate,  or  the  precipitate  will  be  contaminated  with  free 
sesquioxide  of  iron.  After  washing  the  gelatinous  precipitate  thrown 
down  by  the  mixed  liquids,  which  must  be  done  with  care,  as  in  this 
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state  it  is  solable,  it  may  be  dried  into  an  amorphoua^  tasteless  white 
powder,  freely  soluble  in  hydrochloric  and  hypophosphorous  acids. 

The  hypophosphite  of  protoxide  of  iron  is  present  in  two  of  the 
synips  for  which  recipes  are  given  below,  and  is  recommended  in  this 
form  of  preparation  by  being  more  permanent  than  the  sesquisalt, 
which,  as  observed  by  W.  S.  Thompson,  continually  tends  to  pass  into 
proto-salt  in  saccharine  solution ;  tne  proto-salt  is  also  more  soluble ; 
It  is»  I  believe,  not  met  with  in  commerce  in  a  solid  form. 

Syrup  of  Hypophosphite  of  Iron.    {Containing  Ferrous  Hypophosphite) 

Take  of  Protosulphate  of  iron    .        .        .    185  grains. 

Carbonate  of  soda         .        .        .    240      " 

Hypophosphorous  acid  (sp.  gr.  1.086)  3|  ounces. 

Water A  sufficient  quantity. 

Sugar 12  ounces. 

Dissolve  the  sulphate  of  iron  and  carbonate  of  soda,  each  separately 
in  four  fiuidounces  of  water,  and  mix  the  solutions.  Wash  tne  preci- 
pitated carbonate  of  iron  thoroughly  with  sweetened  water,  and  drain 
it  on  a  muslin  filter ;  then  transfer  to  a  dish,  add  a  small  portion  of 
water,  heat  gently,  adding  hypophosphorous  acid  till  it  forms  a  clear 
solution ;  then  add  water*till  it  reaches  eight  fiuidounces,  and  add  the 
sugar  and  fiavor  to  taste.    The  dose  of  this  is  a  fiuidrachm. 

Thompson's  Syrup  of  Hypophosphites.    {Containing  Ferrous  Hypophos- 
phite) 

Take  of  Hypophosphite  of  lime     ....    256  grains. 

Hypophosphite  of  soda     . 

Hypophosphite  of  potassa 

Protosulphate  of  iron,  crystallized 

Carbonate  of  soda 

Hypophosphorous  acid,  sp.  gr.  1.036 

Sugar 

Dissolve  the  protosulphate  of  iron  and  carbonate  of  soda,  each  sepa- 
rately, in  four  fiuidounces  of  water,  and  mix  the  solutions.  Wash 
the  precipitated  carbonate  of  iron  thoroughly  with  sweetened  water, 
and  drain  it  on  a  muslin  filter.  Having  placed  the  salts  of  lime,  soda, 
and  potassa  in  a  suitable  porcelain  dish,  add  about  two  fiuidounces  of 
water,  and  one  fiuidounce  of  hypophosphorous  acid ;  heat  the  mixture 
gently,  and  add  the  moist  carbonate  of  iron,  in  small  portions,  from 
time  to  time,  alternately  with  the  hypophosphorous  acid,  until  the 
solution  is  complete.  Add  water  enough  to  make  the  whole  measure 
ten  fiuidounces ;  pour  it  into  a  bottle  containing  the  sugar  and  agitate 
as  before.  Dose,  a  fiuidrachm. — Joum,  and  Trans,  of  Maryland  Col- 
lege of  Pharm^  June,  1858. 


192  " 
128  " 
185  *' 
240  " 
8i^  fi.  ounces. 
12  ounces. 
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Proder^s  Compound  Syrup  of  EypophosphiUs.    {Containing  Ferric 

Hypofhosph  ile,) 

Take  of  Hvpophospbite  of  lime     ....    256  grains 
Hvpophosphite  of  soda     ....     192      " 
Hypophospliite  of  potassa  128      •* 

Ilypophosphite  of  iron' (recently  precipitatwi)   96      " 
Hypophosphorous  acid  solution         .  q.  s.  or  240      ** 

White  sugar 9  ounces. 

Extract  oi  Tanilla }  ounce. 

Water A  suflBcient  quantity. 

Pissolre  the  salts  of  lime,  soda,  and  potassa  in  six  ounces  of  water; 
put  the  ia^n  salt  in  a  mortar,  and  gradually  add  solution  of  hypophos- 
phorous acid  till  it  is  dissolved ;  to  this  aad  the  solution  of  the  other 
salt&  after  it  has  been  rendered  slightly  acidulous  with  the  same  acid, 
and  then,  water,  till  the  whole  measures  twelve  fluidounces.  Dissolve 
in  this  the  sugar,  with  heat,  and  flavor  with  the  vanilla.  Dose,  a  floi- 
dmohm. 

Without  flavoring,  this  syrup  is  not  unpleasant. 

Amv>ng  the  pT>?parations  of  lime  and  of  manganese  the  reader  wiQ 
flovl  other  eligible  combinations  containing  hypophosphorous  acid, 
and.  in  fact,  the  above  are  less  prescribed  than  those  which  do  not 
<vntaia  iron.  The  acid  ingredient  itself  being  possessed  of  those 
*  kMtnatojfrrT  properties  which  are  sought  in  this  class  of  tonics. 

FerriLactas.   FeOL+Aq? 

Take  of  lactic  acid  a  fluidounce ;  iron,  in  the  form  of  filings,  half 
a  trv^vvHince ;  distilled  water  a  sufficient  quantity. 

Mix  the  acid  with  a  pint  of  distilled  water  m  an  iron  vessel,  add 
tho  irv^n.  and  digest  the  mixture  on  a  water  bath,  supplying  distilled 
water,  troai  time  to  time,  to  preserve  the  measure.  When  the  action 
ha*  c^.*a.^\l  fiUer  the  solution,  while  hot,  into  a  porcelain  capsule,  and 
A>t  it  asivlo  to  crystallise.  At  the  end  of  forty-eight  hours,  aecant  the 
Iix\ui\i.  wash  tho  crystals  with  a  little  alcohol,  and  dry  them  on  bibu- 
IvHis  {viivr.  By  evaporating  the  mother-water  in  an  iron  vessel  to 
s^u^kalt.  tiUorinV  while  hot.  and  setting  the  liquid  aside,  more  crysiids 
mav  Iv  ol^aiiKxl.  { l\  Si  P.) 

(iv  this  new  officinal  process  the  iron  filings  are  oxidized  into  pro- 
K^vtvto  of  irvm  which  combines  with  the  lactic  acid  yielding  this  salt^ 


aUvhou 


Kx^v^W  tv^  hfat  it  fK^ths  vp.  frizes  out  thick,  white,  acid  fumes,  and  be- 
sNMucsH  Ma%'l.  w^ttioxide  of  iron  being  left.      If  it  be  boiled  for  fifteen 

«  Vhu  i^HAVkliV.  ^  <TaiM«  ci  lijpciplioepliite  of  iron  !•  obtained  when  128  graini  of 
k\M'ft^^%«|^tH^  <4  esvU.  4iM«>lT«d  in  two  ounces  of  water,  ii  deoompofed  i^th  a  flight 
«\xSMi«  vvi  »>^ivti%^  ^  t^fealphate  of  inw,  and  the  white  preoipiUte  weU  washed  on  a 
ittv*  w«lh  «al«v^ 
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miniiteB  with  nitric  acid  of  the  specific  graritj  of  1.20,  a  white  granular 
deposit  of  mncic  acid  will  occnr  on  the  cooling  of  the  liquid. 

Lactate  of  iron  has  the  advantage  of  less  solubility  than  some  of 
the  other  salts,  and  hence  a  less  powerful  taste ;  it  is  regarded  as  a 
superior  preparation,  on  the  supposition  that  all  the  combinations  of 
iron  are  converted  into  lactates  upon  their  entrance  into  the  stomach. 
It  has  been  incorporated  with  flour  in  the  preparation  of  bread,  and 
is  well  adapted  to  the  form  of  lozenge,  of  cnocolate  drops,  &c. 

The  lactate  has  been  found  beneficial  in  chlorosis,  and  the  kindred 
forms  of  disease,  in  which  iron  is  indicated,  and  is  said  to  possess  a 
marked  influence  upon  the  appetite.  Doss,  gr.  j  to  gr.  v,  repeated  at 
auitable  intervals. 

Ferri  Acetas.   {Acetate  of  Iron.) 

The  Dublin  Pharmacopoeia  directs  a  tincture  of  this  salt,  prepared 
bj  double  decomposition  between  tersulphate  of  iron  and  acetate  of 
potassa,  in  alcoholic  solution,  and  removmg  the  crystalline  precipitate 
of  sulphate  of  potassa ;  it  has  a  deepred  color,  and  a  strong  ferruginous 
taste. 

A  much  pleasanter  preparation  is  the  Tinctura  ferri  acttatis  setherea, 
of  the  Prussian  Pharmacopoeia,  which,  as  a  first  step,  orders  an  aque- 
ous solution  of  this  salt.  Liquor  ferri  acetcUis,  prepared  by  dissolving 
fresh  sesquioxide  of  iron  in  acetic  acid,  so  that  the  solution  contains 
8  per  cent,  of  iron,  or  11.48  of  oxide  of  iron,  and  has  a  sp.  gr.  of 
1.148. 

To  make  the  ethereal  tincture,  nine  ounces  of  this  liquor,  two  ounces 
strong  alcohol,  and  one  ounce  (all  by  weight)  of  acetic  ether,  are  mixed. 
It  is  a  very  agreeable  preparation,  and  largely  employed  in  Europe 
in  doses  of  about  ^8S, 

Duflos  has  proposed  a  basic  acetate  as  an  antidote  to  arsenious  and 
arsenic  acid,  especially  when  combined  with  alkalies.  It  is  prepared 
by  completely  saturating  acetic  acid  with  sesquioxide  of  iron.    The 

solution  contains  Fe,Oy  Ac,  and  in  cases  of  poisoning  by  arseniates  or 
arsenites,  is  to  be  freely  used,  largely  diluted  with  warm  water, 

Bademacher^s  tinctura  ferri  acetici  is  prepared  by  boiling  an  intimate 
mixture  of  2  oz.  7  dr.  protosulphate  of  iron,  8  oz.  acetate  of  lead,  6 
oz.  of  distilled  water,  and  12  oz.  wine- vinegar,  in  an  iron  vessel,  and, 
after  cooling,  adding  10  oz.  alcohol.  This  mixture  is  set  aside  for 
several  momhs,  and  when  it  has  assumed  a  deep  red  color,  is  filtered 
and  preserved.  Age  improves  this  tincture  in  taste  and  smell.  It  is 
used  in  the  same  cases  as  other  mild  ferruginous  preparations,  in  doses 
of  from  thirty  to  sixty  drops. 

Ferri  Tannas,    {Tannate  of  Iron,  Ferric  Tannaie.) 

All  sesquisalts  of  iron,  if  not  too  acid,  are  precipitated  by  tincture 
of  galls  or  tannic  acid ;  the  precipitate  is  of  a  bluish-black  color, 
insoluble  in  water,  and  tasteless.  It  has  been  highly  recommended  as 
a  chalybeate,  which  is  well  adapted  to  weak  stomachs.  Dose,  in 
chlorosis,  ten  grains  or  more. 
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A  syrup  has  been  proposed,  containing  2}  drachms  citrate  of  iron, 
1  drachm  extract  of  gal^  to  4  ounces  raspberry  syrup,  and  twdfe 
ounces  simple  syrup.   The  dose  is  a  tablespoonful  several  times  a  day. 

Ferri  Valeriancu.   (  ValeriancUe  of  Irofi.)   Fe,0,8Va. 

This  preparation  is  made  by  the  decomposition  of  valerianate  of 
soda  by  tersulphate  of  iron;  it  is  a  dark  red  amorphous  powder, 
having  a  faint  odor  and  taste  of  valerianic  acid.  It  is  insoluble  ia 
cold  water,  decomposed  by  hot  water,  and  is  soluble  in  alcohoL  In 
hysterical  affections  complicated  with  chlorosis^  it  is  prescribed  is 
doses  of  about  a  grain  repeated  several  times  a  day. 

Ferri  et  Potassse  Tartras.     K0,Fe,03,T + Aq  ?     {Tartrate  of  Iran  and 

Potassa.) 

This  double  salt  is  directed  to  be  prepared  by  heating  together,  to 
140®  F.,  hydrated  sesquioxide  of  iron  vrom  one  pint  of  solution  of 
tersulphate  with  seven  troyounces  of  bitartrate  of  potassa  in  four  pints 
of  water.  The  excess  of  tartaric  acid  in  the  latter  salt  is  saturated 
by  the  ferric  oxide,  forming  an  uncrystallizable  salt.  This  is  ob- 
tained by  evaporation  in  a  thick,  syrupy  liquid,  which  is  poured  on 
Elates  of  glass  to  dry.  As  thus  prepared,  it  forms  ruby-red  scalci^ 
aving  the  physical  characters  of  the  citrate ;  soluble  in  seven  times 
its  weight  of  water,  and  becoming  damp  on  exposure. 

In  solation  it  does  not  change  the  color  of  litmus,  and,  at  conunon  tem- 
peratnres,  does  not  yield  a  precipitate  with  potassa,  soda,  or  ammonia* 
Ferrocyanide  of  potassium  does  not  render  it  bine  nntil  an  add  be  added. 

Its  astringency  is  much  less  than  that  of  the  ferruginous  preparm- 
tions  generally,  and  its  stimulating  influence  less  obvious.  From  its 
slight  taste  and  ready  solubility,  it  is  one  of  the  best  preparations  for 
children.    Dose,  gr.  x  to  xx. 

Ferri  et  Amnumiee  Tartras.     NHyFejOjT+Aq?  {Ammanuhneriraii 

of  Iran.) 

This  double  salt  resembles  the  foregoing ;  it  is  prepared  by  satu- 
rating  6  troyounces  of  tartaric  acid  in  solution  with  carbonate  of  am- 
monia, then  adding  6  troyounces  additional  of  the  acid;  hydrated 
sesquioxide  of  iron  from  two  and  a  half  pints  of  the  solution  of  ter* 
sulphate  is  now  precipitated  and  washed  and  added  to  the  solution  of 
bitartrate  of  ammonia,  which  is  kept  at  the  temperature  of  150^  until 
it  has  ceased  to  take  up  the  oxide.  It  is  then  filtered  and  evaporated 
to  the  consistence  of  syrup  and  spread  on  plates  of  glass  so  tiiat  on 
drying  the  salt  may  be  obtained  in  scales. 

These  are  transparent  garnet-red,  with  a  "  saccharine  taste."  It  is  mndi 
more  soluble  than  the  tartrate  of  iron  and  potassa,  being  slowly  dissolved 
by  little  more  than  its  weight  of  water,  but  is  insoluble  in  alcohol  and  ether. 
It  is  neutral  to  test  paper,  not  precipitated  by  the  fixed  alkalies,  nor  rmh 
dered  blue  by  ferrocyanide  of  potassium.  When  incinerated  it  jieMi 
tirenty-nine  per  cent,  of  sesquioxide  of  iron. 

Ammonio-tartrate  is  one  of  the  best  preparations  of  iron  for  con* 
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men  use,  eq>edall j  adapted  to  childreD ;  it  is,  however,  less  prescribed 
than  the  ammonio-citrate.    Dose,  gr.  x  to  gr.  xx. 

Fori  ProMartTOB.    2FeO,T,+4Aq.  ?    {ProMartrate  of  Iron.    Ferrous 

Tartrate.) 

Is  obtained  as  a  crystalline  powder,  by  digesting  iron  filings  with 
tartaric  acid  in  solution.  It  is  little  solubl^in  water,  has  a  mild  fer< 
niffinous  taste,  and  contains  13  per  cent,  water  of  crystallization. 

it  may  be  used  like  the  other  mild  forms  of  iron. 

Liquor  Ferri  Nttratis  TJ.  S.  P.    {Solution  of  Nitrate  of  Iron.    Ferric 

Nitrate.) 

Take  of  Iron  in  the  form  of  wire,  cut  in  pieces,  two  troyounces  and 
a  half. 
Nitric  acid  five  troyounces. 
Distilled  water  a  sufficient  quantity. 

Mix  the  iron  with  twelve  fluidounces  of  distilled  water  in  a  wide 
mouthed  bottle ;  add  to  the  mixture,  in  small  portions  at  a  time,  with 
frequent  agitation,  three  troyounces  of  the  nitric  aeid«  previously 
mixed  with  six  fluidounces  or  distilled  water,  moderating  the  reaction 
by  setting  the  vessel  in  cold  water,  in  order  to  prevent  the  occurrence 
CI  red  fumes.  When  the  effervescence  has  nearly  ceased,  agitate  the 
solution  with  the  undissolved  iron  until  a  portion  of  the  Uquid^  on 
being  filtered,  exhibits  a  pale-green  color.  Then  filter  the  liquid,  and^ 
having  poured  it  into  a  capacious  porcelain  capsule,  heat  it  to  the  tem- 
perature of  130^,  and  ada  the  remainder  of  the  nitric  acid.  When 
the  effervescence  has  ceased,  continue  the  heat  until  no  more  gas 
escapes,  and  then  add  sufficient  distilled  water  to  bring  the  liquid  to 
the  measure  of  thirty-six  fluidounces. 

This  improved  formula  from  the  Pharmacopoeia  is  designed  to  fur- 
nish a  permanent  solution  not  liable  to  precipitate  the  bulk;y  subni- 
trate  upon  standing,  which,  as  made  by  the  old  process,  was  invariably 
the  case. 

The  acid  is  now  directed  to  be  weighed  instead  of  being  measured, 
80  that  an  apparent  variation  exists  in  the  proportion ;  this,  however, 
is  nearly  the  same  as  in  the  old  process,  the  differences  in  the  old  and 
new  formula  being  in  the  mode  of  oxidizing  the  iron  and  forming  the 
salt.  The  protonitrate  is  first  formed  by  the  addition  of  diluted  acid 
to  the  iron  immersed  in  a  large  quantity  of  water,  keeping  down  the 
temperature  by  a  cold  water  bath ;  an  additional  portion  of  nitric  acid 
is  then  added  after  filtration,  and  the  solution  heated,  which  peroxidizes 
the  iron  and  forms  pernitrate,  FcjOySNOj. 

The  liquid  has  a  pale  amber  color,  and  a  sp.  gr.  between  1.060  and  l.OTO ; 
it  does  not  afford  a  blue  precipitate  with  ferridcjanide  of  potassiom.  A. 
floidoance  of  it  should  contain  from  8  to  10  grains  of  anhydrous  sesqnioz- 
ide  of  iron,  combined  with  nitric  acid. 

It  is  used  as  an  astringent  in  diarrhoea,  and  in  hemorrhages  from 
the  bowels,  uterus,  kc,  in  individuals  of  pale  and  feeble  constitutions. 
As  a  remedy  in  dysentery,  it  probably  has  no  superior.     A.  ^\i^«ia\wi 
28 
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of  considerable  experience  writes:  "I  regard  it  as  mucli  a  specific tt 
quinine  is  for  ague."    Dose,  "Iv  to  xv. 

Syrupus  Ferri  Protonitratis.    {Syrup  of  Ferroiu  Nitrate.) 

Take  of  Iron  wire  (card  teeth),  in  pieces      .    Two  ounces. 

Nitric  acid  (sp.  gr.  1.42) .        .        .    Three  fiuidounoes. 
Water    .       S       .        .        .        .    Thirteen  fluidouDoeii 
Sugar,  in  powder   ....    Two  pounds. 

Put  the  iron  in  a  wide-mouthed  bottle,  kept  cool  by  standing  in  oold 
water,  and  pour  upon  it  three  fluidounces  of  water.  Then  mix  the 
acid  with  ten  fluidounces  of  water,  and  add  the  mixture  in  porticma 
of  half  a  fluidounce  to  the  iron,  agitating  frequently  until  the  acid  is 
saturated,  using  litmus  paper.  When  all  the  acid  has  been  combined^ 
filter  the  solution  into  a  bottle  containing  the  sugar  and  marked  to 
contain  thirty  fluidounces.  If  the  whole  does  not  measure  that  balk, 
pour  water  on  the  filter  until  it  does.  When  all  the  sugar  is  dissolved, 
strain,  if  necessary,  and  introduce  the  syrup  into  suitable  vialsy  and 
seal  them. 

It  requires  a  particular  course  of  manipulation  to  dissolve  iron  in 
nitric  acid,  without  a  lar^e  portion  passing  to  the  higher  stage  of  ox- 
idation. This  manipulation  is  adopted  in  the  first  part  of  the  formuli 
for  solution  of  pernitrate  of  iron  as  above,  and  in  this  formula,  the 
iron  is  used  in  excess;  care  is  taken  to  prevent  its  peroxidation  by  the 
large  dilution  of  the  acid,  and  the  refrigeration  of  the  liquid.  As 
thus  obtained  the  solution  has  a  light-greenish  color  when  filtered, 
and  is  precipitated  of  a  greenish  color  by  ammonia.  It  is  necessary 
for  the  solution  to  stand  on  the  iron  for  several  hours  after  the  last 
addition  of  acid. 

This  preparation  is,  I  believe,  used  for  nearly  the  same  purposes  as 
the  foregoing,  though  perhaps  less  distinctly  astringent     Dose,  %j 

to  XV. 

Liquor  Ferri  ffyperchhrcUia.    {Solution  of  PerchhrcUe  of  Irtm,) 

This  salt  has  been  recommended  in  certain  forms  of  disease,  on  ao- 
oount  of  the  large  quantity  of  oxygen  it  contains.  It  is  prepared  by 
dissolving  sesquioxide  of  iron  in  hyperchloric  acid.  This  acid  is  ob- 
tained by  distilling  from  perchlorate  of  potassa  and  sulphuric  acid,  or 
by  the  aecomposition  of  the  perchlorate  with  fiuosilicic  acid.  {Sei 
Works  on  Chemistry.)  The  solution  contains  FCjOySClO^  It  is  given 
in  mucilaginous  liquids,  in  doses  of  about  ten  drops. 
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Preparations  of  Iron. 

(See  First  Oronp,  page  414.) 
2d  Group. — Compounds  of  Iron  with  Halogens  and  Sulphur. 


Nam*. 

Composftion,  ko. 

Done. 

Dttwripiloa,  kc 

Perri  ehloridam    . 

Fe,Cl,4-12Aq 

gr.J  to  V 

Orange- jellow  orystali 

TUioi.  fSerri  ohloridi 

gr.SSFegCljtofJj 

T»\^V 

Yellowish-brown. 

£bf .  /erri  eklarati  ttthereus    • 

ntMKx 

'Frossian  Ph. 

AmqmMferri  chloridi     •        . 

16  gr.  to  fJJ 

^^j 

fiBrrum  ammoniatum 

15peroent.Fe,Cl, 

gr.  ▼  to  X 

Orange-colored  grains. 

Forri  ferrocj&nidam 

2Fe^3(C7,Pe) 

do. 

Pare  Prassian  bine. 

**  Ferri  k^fdrocyanatum**  • 

r 

gr.j 

Poisonons. 

Ferri  iodidum 

Fel  +  Aq? 

gr.  ytov 

Decomposes  in  air. 

^rmpos  ferri  iodidi 
Ferri  hromidum 

gr.vij,FeI,tof5J 

nixx 

Light-green  color. 

FeBr 

gr.  i  j  to  V 

Brick-red  powder. 

8grmpm»ferri  bromidi     . 
lAfmor  ferri  hromidi 

nixx 

Greenish  sjmp. 

(Gilleftpie's) 

Ti\Y  to  z 

See  Bromine. 

Ferri  nUphuretum  • 

FeS 

gr.  V 

i  In  baths. 

Ferri  et  potauii  sulphuretum    • 

F«S,2KS,4-KSsO, 

gr.  V 

Ferri  Chloridum.   Fe,Cl3+ 12  Aq- 270.5.    {Chloride  of  Iron) 

Take  of  iron,  in  the  form  of  wire  and  cut  in  pieces,  two  troyounces ; 
muriatic  acid  twelve  troyounces ;  nitric  acid  a  troyounce,  or  a  sufficient 
quantity. 

To  eight  troyounces  of  the  muriatic  acid,  introduced  into  a  two- 
pint  flask,  add  the  iron,  and  apply  a  ^ntle  heat  until  the  {(cid  is 
MUarated  and  effervescence  has  ceased.  Filter  the  solution,  add  to 
it  the  remainder  of  the  muriatic  acid,  heat  the  mixture  nearly  to  the 
boiling  point  in  a  four-pint  porcelain  capsule,  and  add  nitric  acid  in 
successive  portions  until  red  fumes  are  no  longer  evolved,  and  a  drop 
of  the  liquid  ceases  to  yield  a  blue  precipitate  with  ferridcyanide  of 
potassium.  Transfer  the  liquid  to  a  smaller  capsule,  evaporate  it  by 
a  gentle  heat,  on  a  sand  bath,  until  reduced  to  eight  troyounces  and 
three  hundred  and  sixty  grains,  and  set  it  aside,  covered  with  glass, 
for  several  days,  in  order  that  it  may  form  a  solid,  crystalline  mass. 
Lastly,  break  this  into  pieces,  and  keep  the  fragments  in  a  well-stopped 
bottle,  protected  from  the  light.    (  U.  S.  P.) 

This  is  a  new  officinal  preparation  made  by  a  simple  and  readily 
practicable  process ;  by  the  action  of  muriatic  acid  upon  metallic  iron 
protochloride  results,  which,  by  heating  with  nitric  acid,  is  converted 
into  sesquichloride  (NO,  yielding  two  equivalents  of  O  to  two  equiva- 
lents of  HCl,  evolve  two  equivalents  of  CI  which  converts  FeCl  into 
FcjClj).  A  g'entle  heat  is  directed  to  prevent  the  evaporation  and  de- 
composition of  a  portion  of  the  dissolved  chloride.  The  salt  as  ob- 
tained by  this  process  is  in  yellow  crystalline  masses,  very  deliquescent 
and  inconvenient  to  weigh  or  manipulate  with. 

It  is  wholly  soluble  in  water,  alcohol,  and  ether.  Its  solution  in  water 
affords  with  ammonia  a  brown  precipitate  of  hydrated  sesquioxide  of  iron, 
and  does  not  yield  a  blue  one  with  ferridcyanide  of  potassiam  (red  prussiate 
of  potassa). 

Perchloride  of  iron  has  been  very  highly  recommended,  especially 
by  the  French  surgeons,  for  both  internal  and  external  ussft  «a  ^^xil 
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astringent.     Internally  it  is  used,  cbiefly  in  the  form  of  syrup  in 
intestinal  hemorrhages,  and  as  a  local  hsemostatic  it  has  been  chiefly 
used  in  a  solution,  known  as  Pravaze^s  solution^  for  which  an  elaboralc 
formula  was  published  in  the  last  edition  of  this  work.    By  the  above 
officinal  process  we  may  prepare  the  salt  with  great  facility,  and  from 
the  salt,  the  solution.   The  strength  of  the  solution  is,  moreover,  greatly 
varied  for  different  purposes — ^from  nix  to  3ij  to  each  f  ,lj.    For  internal 
use  gr.  j  to  gr.  v  may  be  administered  in  a  spoonful  of  syrup.    In 
cases  of  obstinate  local  hemorrhage  it  is  recommended  to  apply  tha 
soft,  deliquesced  salt  by  means  of  a  brush  of  spun  glass,  the  pointed 
and  softened  end  of  a  stick,  or  other  suitable  appliance. 

Solutum  of  Perchloride  of  Iron. — The  Prussian  Pharmaoopooia  di- 
rects an  aqueous  solution  of  sesquichloride  of  iron,  which  contains  ten 
er  cent,  of  its  weight  of  iron ;  this  is  probably  never  used  interaallT, 
ut  kept  as  a  convenient  solution  for  readily  obtaining  the  perosicM 
of  iron,  and  for  the  preparation  of  the  following : — 

Spiritibs  Ferri  Chhraii  JEthereus;  Bestucheff^s  Nervine  Tlndwre; 
Zamotte's  Golden  Drops. — It  is  prepared  by  mixing  one  part  (by  weight) 
of  solution  of  perchloride  of  iron  with  one  and  a  half  parts  strong 
alcohol,  and  one-half  part  of  ether,  exposing  the  mixture  in  well- 
corked  white  bottles  to  the  sun  until  it  becomes  colorless^  and  subse- 
quently allowing  it  to  oxidize  again  in  contact  with  the  air  until  it 
has  obtained  a  yellowish  color. 

It  probably  contains  some  chloric  ether  and  acetic  acid,  and  nearly 
the  whole  of  the  iron  as  a  protosalt.  This  remedy  acquired  much 
celebrity  during  the  last  century,  and  is  still  much  used  in  Europe  as 
a  mild  ferruginous  preparation,  agreeably  modified  by  the  presenoe 
of  ether.    Its  medium  dose  is  y^xxx. 

Syrupus  Ferri  Chhridi. 

Take  of  Chloride  of  iron      ....    Ilalf  a  troyoonoe. 
Simple  syrup  ....    One  pint. 

Mix,  (flavor  to  taste). 

Dose,  a  teaspoonful,  as  a  tonic  and  astringent  adapted  to  weak  and 
relaxed  conditions  of  the  stomach  and  bowels,  and  to  anaemic  symp- 
toms generally. 

Tinctura  Ferri  Chhridi  U.  S.  P.     {Muriaied  Tincture  of  Iron.) 

Take  of  Iron,  in  the  form  of  wire  and  cut  in  pieces^  three  troyouneea. 
Muriatic  acid  seventeen  troyounces  and  a  half. 
Alcohol  three  pints.  • 

Nitric  acid, 

Distilled  water,  each,  a  sufficient  quantity. 
Introduce  the  iron  into  a  flask  of  the  capacity  of  two  pints,  pour 
upon  it  eleven  troyounces  of  the  muriatic  acid,  and  allow  tne  mixture 
to  stand  until  effervescence  has  ceased.  Then  heat  it  to  the  boiling 
pointy  decant  the  liquid  from  the  undissolved  iron,  filter  it  through 
paper,  and,  having  rinsed  the  flask  with  a  little  boiling  distilled  water, 
•dd  this  to  it  through  the  filter.  Pour  the  filtered  liquid  into  a  cap- 
if  ibid  oi^city  of  four  pints,  add  the  remainder  of  the  muriatio 
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aeid,  and,  having  heated  the  mixture  nearly  to  the  boiling  point, , 
add  a  troyounoe  and  a  hialf  of  nitric  acid.     When  effervescence  has 
oaaiied,  drop  in  nitric  acid,  constantly  stirring,  until  it  no  longer  pro* 
duces  effervescence.    Lastly,  when  the  liquid  is  coH  &dd  sufficient  dis- 
tilled water  to  make  it  measure  a  pint»  and  mix  it  with  the  alcohol. 

This  is  a  greatly  improved  formula  in  the  Pharmacopoeia  of  1860. 
It  is  a  modification  of  that  of  Dr.  £.  R  Squibb,  published  in  the  second 
edition  of  this  work,  and  furnishes  a  more  imiform  preparation  than 
the  tincture  of  the  former  Pharmacopoeias,  in  which  subcarbonate  of 
iron  was  dissolved  in  muriatic  acid.  By  the  present  recipe  protochlo- 
ride  of  iron  is  formed  (as  in  the  process  for  cnloride  of  iron,  as  above\ 
and  b^  digesting  with  nitric  acid  a  further  decomposition  is  produceo, 
resalting  m  the  production  of  the  sesquichloride;  this  is  then  dissolved 
in  aloohol  and  diluted  till  each  fluidounce  represents  68.9  grains  of 
the  salt^  equal  to  29  grains  of  Fe^O^  which  each  fluidounce  should 
yield  on  analysis.  This  preparation  is  too  well  known  to  require 
much  comment ;  it  is  a  yellowish-brown  liquid,  having  a  harsh,  acid, 
styptic  taste,  and  an  agreeable  ethereal  odor.  Its  specific  gravity  is 
0.990. 

In  prescribing  this  tincture  it  should  be  remembered  that  the  drops 
are  very  small,  so  that»  although  its  dose  is  from  ten  to  twenty  minims, 
twice  that  number  of  drops  may  be  given.  It  should  not  be  pre- 
scribed with  strong  mucilage,  which  it  has  the  property  of  gelatiniz- 
ing.   It  is  most  frequently  presented  alone,  droppea  into  water. 

It  is  one  of  the  most  popular  of  the  iron  preparations.    Besides  the 

Ezoperties  which  are  common  to  these,  it  is  astringent,  used  in  passive 
emorrhages,  and  a  diuretic  which  adapts  it  to  a  variety  of  cases.    It 
is  al^  one  of  the  best  solvents  and  vehicles  for  sulphate  of  quinia. 

Ferrum  Ammoniatum.    {Ammoniated  Iron.    Fhres  Martidks) 

Subcarbonate  of  iron  is  mixed  with  muriatic  acid  in  a  glass  vessel ; 
water  and  sesquichloride  of  iron  are  formed ;  a  solution  of  the  latter 
is  then  evaporated  along  with  a  solution  of  muriate  of  ammonia ;  a 
mixture  of  the  two  salts  is  the  result,  in  about  the  proportions  of 
flfkeen  per  cent,  of  the  former  to  eighty-five  of  the  latter. 

It  is  met  with  in  the  shops  in  the  form  of  small  orange-colored  pul- 
verulent grains,  sometimes  quite  crystalline,  having  a  feeble  odor  and 
a  styptic  saline  taste.  It  is  aeliquescent  and  soluble  in  diluted  alcohol 
and  water.    It  also  sublimes  almost  without  residue. 

In  consequence  of  the  small  proportion  of  iron  present,  it  is  little 
esteemed  as  a  chalybeate,  and  has  been  omitted  from  the  last  edition 
of  the  Pharmacopoeia.  The  large  amount  of  muriate  of  ammonia  con- 
tained in  it  renders  it  alterative,  and  in  large  doses  aperient.  It  has 
been  used  with  advantage  in  amenorrhoea,  scrofula,  &c.  Also  as  a  deob- 
stment  in  glandular  swellings.    Doss,  gr.  iv  to  x. 

Ferri  Ferrocyanidum.    {Ferrocyamde  of  Iron.    Prussian  Blue, 

2Fe,3(Cy3Fe)«430.) 

Obtained  bv  a  double  reaction  ensuing  upon  mixture  of  solutions 
of  ferrocyanide  of  potassium  and  solution  oi  tersulphate  of  iron. 
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It  is  an  insipid,  inodorous  substance,  in  porous  cakes^  of  a  ricb  vd* 
vety  blue  color.     Insoluble  in  water,  alcohol,  and  diluted  minenl 
acias ;  diluted  muriatic  acid  after  boiling  on  it  should  yield  no  precipi- 
tate on  the  addition  of  ammonia ;  alkalies  decompose  it,  leavmg  aes- 
quioxide  of  iron,  and  dissolving  an  alkaline  ferrocyanide.    Bed  oxide 
of  mercury,  boiled  with  Prussian  blue,  affords  the  soluble  cyanide 
of  mercury,  with  an  insoluble  mixture  of  oxide  and  cyanide  of  iroo. 

Tonic  and  sedative.  It  has  been  recommended  in  intermittent  and 
remittent  fever;  also  in  epilepsy  and  feusial  neuralgia.  Dose;  gr. 
v-xv. 

Hydrocyanate  of  iron  is  the  name  given  to  a  preparation  manu&c- 
tured  and  sold  by  Tilden  &  Co.  It  appears  to  be  a  mixed  compound, 
of  the  ferrocyanide  of  potassium,  and  ferrocyanide  of  iron,  probably 
made  by  adding  an  excess  of  cyanide  of  potassium  to  protosulphate 
of  iron  in  solution,  and  either  omitting  washing  it,  or  washing  imper- 
fectly.  The  dose  is  smaller  than  the  foregoing ;  }  gr.  to  1  gr. 

Ad  accident  resulting  fatally  is  said  to  have  occurred  by  the  sub- 
stitution of  this  for  the  officinal  ferrocyanide. 

Ferri  lodidum.    Fe,I-f  Aq.    {Iodide  of  Iron,    Ferrous  Iodide^ 

Take  of  Iodine      .......    Jij. 

Iron  filings Sj. 

Distilled  water Oiss. 

Mix  the  iodine  with  Oj  water,  in  a  glass  or  porcelain  vessel,  and 
gradually  add  the  iron  filings,  stirring  constantly.  Heat  the  mixture 
gently,  until  of  a  light  green  color.  Filter,  ana  pour  upon  it  the  re- 
maining Oss  of  water,  boiling  hot.  Evaporate  the  filtered  liquor  at  a 
temperature  not  exceeding  212®,  in  an  iron  vessel,  to  dryness.  Keep 
in  a  closely  stopped  bottle.  One  eq.  of  iron  is  here  made  to  unite 
directly  with  one  eq.  of  iodine,  forming  a  protiodide,  Fel.  It  is  in  the 
form  of  amorphous  masses,  containing  a  small  but  variable  portion  of 
water,  exceedingly  deliquescent,  a'nd  possessed  of  a  styptic,  chalybeate 
taste.  It  is  partially  soluble  in  water  imparting  to  a  solution  the  odor 
and  taste  of  iodine.  By  exposure  to  the  atmosphere,  it  decomposes 
into  free  iodine  and  sesquioxide  of  iron. 

It  should  be  remembered  that  the  proportion  of  iron,  in  the  iodide 
is  small,  and  that  it  is  a  comparatively  powerful  preparation.  Dosi; 
gr.  j  to  ij.  Owing  to  its  liability  to  decompose  and  its  extraordinary 
deliquescence,  it  has  been  omitted  from  the  late  edition  of  the  Phar- 
macopoeia, and  is  rarely  prescribed,  except  in  the  form  of  the  syrup 
next  described,  or  in  that  of  pilulae  ferri  iodidi,  introduced  among 
Fxtemporaneous  preparations. 
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Syrupvs  Ferri  lodidi  U.  S.  P. 

Liqaor  Ferri  lodidi,  U.  8.  P.  1860. 

Take  of  Iodine  two  troyounces. 

Iron,  in  the  form  of  wire  and  cut  in  pieces,  three  hundred 

grains. 
Distilled  water  three  fluidounces. 
Syrup  a  sufficient  quantity. 

Mix  the  iodine,  iron,  and  distilled  water  in  a  flask  of  thin  glass, 
shake  the  mixture  occasionally  until  the  reaction  ceases,  and  the  solu- 
tion has  acquired  a  green  color  and  lost  the  smell  of  iodine.  Then, 
having  introduced  a  pint  of  syrup  into  a  graduated  bottle,  heat  it  by 
means  of  a  water  bath  to  212^,  and,  through  a  small  fannel  inserted 
in  the  mouth  of  the  bottle,  filter  into  it  the  solution  already  prepared. 
When  this  has  passed,  close  the  bottle,  shake  it  thoroughly,  and,  when 
the  liquid  has  cooled,  add  sufficient  syrup  to  make  the  whole  measure 
twenty  fioidounces.  Lastly,  again  shake  the  bottle,  and  transfer  its 
contents  to  two-ounce  vials,  which  must  be  well  stopped. 

The  present  officinal  formula  for  this  preparation  differs  from  the 
foregoing  chiefly  in  containing  a  larger  proportion  of  sugar,  which 
entides  it  to  the  name  of  a  S3rrup  inst^id  of  that  of  solution  as  here- 
tofore. It  is  an  instance  of  the  direct  union  of  two  elements  at  ordi- 
nary temperatures  by  contact,  which  is  rendered  less  rapid  and  more 
complete  by  the  intervention  of  water. 

The  use  of  heat,  to  promote  the  union  of  iron  and  iodine,  is  unne- 
cessary; the  reaction,  which  is  the  same  as  that  in  the  process  for 
xnaking  the  solid  iodide,  will  take  place  satisfactorily  in  the  cold. 

The  result  is  a  solution  of  the  protiodide  of  iron,  which  is  preserved 
by  admixture  with  syrup ;  it  is  a  transparent  liquid,  of  a  pale-green 
color,  deposits  no  sediment  by  keeping,  and  does  not  tinge  solution  of 
starch  blue.  Mixed  with  sulphuric  acid  it  becomes  brown,  and  the 
mixture  emits  violet  vapors  when  heated. 

The  use  of  sugar  as  a  preservative  of  this  compound  is  an  impor- 
tant improvement,  introduced  about  the  year  1830,  and  has  brought 
this  important  salt  within  the  reach  of  the  practitioner  in  a  very  per- 
manent and  eligible  form.  Iodide  of  iron  produces  the  valuable  effects 
of  the  ferruginous  salts,  in  addition  to  those  of  iodine ;  it  is  peculiarly 
applicable  to  the  treatment  of  scrofulous  diseases  in  anaemic  patients, 
and  is  very  much  prescribed.  This  syrup  contains  about  7^  grains 
of  salt  to  f  3j.    Dose,  "ixx  to  xl. 

It  dissolves  small  proportions  of  the  iodides  of  mercury,  copper, 
&c.,  and  is  incompatible  with  most  chemical  agents,  but  may  be  mixed 
with  the  syrups  and  fluid  extracts  of  the  vegetable  alteratives,  or,  what 
is  perhaps  better,  prescribed  in  a  separate  vial,  to  be  dropped  into  the 
syrup  at  the  time  of  taking  it. 

A  preparation  is  sometimes  prescribed  in  Philadelphia  under  the 
name  of  Dr,  Hays's  Syrup  of  Iodide  of  Iron:  the  formula  is  published 
in  the  "  Amer.  Joum.  of  Med.  Sciences,"  for  1840,  p.  449.  It  is  made 
from  400  grains  of  iodine,  and  160  of  iron,  and  2  ounces  of  sugar  to 
f liv.    Dose,  "iv. 
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Fern  Bromidum,    {Bromide  of  Iron).    FeBr— 106.4. 

This  salt  is  obtained  by  adding  bromine  to  iron  filings^  in  excesB, 
nnder  water,  and  submitting  them  to  a  moderate  heat.  When  Ibe 
liquid  assumes  a  greenish-yellow  appearance,  it  is  filtered  and  evapo- 
rated rapidly  to  dryness  in  an  iron  vessel.  Bromide  of  iron  is  a  bnck 
red,  very  deliquescent  salt^  of  an  acrid  styptic  tast^  and  requires  to  be 
kept  closely  stopped  in  glass  vials.  This  bromide  has  been  used  quite 
extensively  in  Pittsburg,  Pa.,  as  a  tonic  and  alterative,  and  is  consid- 
ered by  some  physicians  a  highly  efficacious  preparation. 

Syrup  of  Bromide  of  Iron, 

Take  of  Bromine 200  grains. 

Iron  filings .85  grains. 

Water  •     ' 4)  SuidounoeBi 

Sugar 8  ounces. 

Make  a  solution  in  the  manner  directed  for  preparing  the  officinal 
syrup  of  iodide  of  iron.  Dose,  nixx,  three  times  a  day,  gradually 
increased.    {See  "  Medical  Examiner,"  vol.  vii.  p.  162.) 

For  the  preparation  of  a  solution  of  bromiae  of  iron  with  exoeas 
of  bromine,  see  Bromine, 

SulphureU  of  Iron, 

Several  sulphurets  have  been  proposed,  as  stimulating  alteratives^ 
and  as  antidotes  against  the  poisonous  action  of  arsenic,  lead,  mercury, 
and  other  metals,  which  are  precipitated  by  hydrosulphuric  acid.  As 
this  latter  acid  may  be  set  free  by  the  intestinal  acias,  and  in  larger 
quantities  has  itself  a  poisonous  action,  the  free  use  of  these  sulphurets 
seems  to  require  care. 

Ferri  sulphuretum,  called  black  sulphuret  of  iron,  is  prepared  by 
ftislng  together  iron  and  sulphur.  If  well  prepared,  it  has  a  yellowish- 
ffray  or  blackish  color,  without  odor  or  taste,  and  is  wholly  soluble 
m  diluted  acids,  with  evolution  of  sulphuretted  hydrogen.  It  is 
chiefly  used  for  the  preparation  of  this  ^as,  but  has  been  given  in 
(icrt)phulous  and  chronic  skin  diseases,  m  doses  of  5  or  10  grainy 
twice  a  day. 

Ferri  ei  potassti  sulphuretumy  prepared  by  fusing  together  equal 
parts  of  iron  filings  and  carbonate  of  potassa,  with  \  part  of  flowers 
of  sulphur,  is  a  brown  mass  of  the  odor  of  sulphuretted  hydrogen. 
It  lias  boon  recommended  as  an  antidote  against  arsenic,  and  also  as  a 
powerful  alterative  in  doses  of  6  grains,  and  in  larger  dosesy  diluted, 
in  cases  of  poisoning;  externally  it  has  been  employed  as  an  additicm 
to  baths  in  the  quantity  of  1  to  8  ounces. 

Manganese.    Mn—27.7. 

lliiM  in  a  metal  resembling  iron  in  its  therapeutical  as  well  as  in 
iHiiiin  of  itH  chemical  properties.  It  forms  several  oxides,  of  which 
tint  |iniloHi(Io,  MnO,  is  present  in  its  most  important  oxysalts,  which 
Imvo  u  nmt)  (M>Ior,  or  are  colorless.  The  salts  of  protoxide  of  man- 
Kaiinwt  urn  not  incompatible  with  vegetable  astringents,  which  is  their 
iihlitf  jiiiarmuooutical  merit 
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Tetta  far  Proioxide  of  Manganese.— The  salts  in  which  protoxide  of 
iiAiigaoese  forms  the  base  are  recognized  as  follows : — 

Salphnretted  hydrogen  produces  in  alkalies  and  sulphoret  of  ammoniom, 
in  neutral  solotions,  a  flesh-colored  precipitate  of  MnS,  turning  to  brown 
in  contact  with  air,  soluble  in  acids. 

Alkalies  caose  a  whitish  precipitate  of  MnO,HO ;  carbonates  of  the 
alkalies  a  similar  precipitate  of  MnO,CO,.  By  exposure  to  the  air,  they 
are  partly  oxidized,  and  turn  brown. 

Carbonate  of  soda,  fused  with  compounds  of  manganese  in  the  outer 
flaye  before  the  blowpipe,  assumes  from  NaO,MnO^  a  green  color,  turning 
to  a  turbid  blue  green  after  cooling. 

Preparations  of  Manganese. 


Ifangaiiesii  ozidam  nigrnm,  MdO,.     Native  impure  mineral. 
IfangaiieaiM  lalphas,  Mn0,S0«,-f  4Aq.     Pale  rose-colored  crysUli,  solable. 
Mamganuim  earbanoi^  MnO^O^Aq.     Whitish  insolable  powder. 

Mangamuim  actios,  MnO,Ao.     By  dissolviDg  carbonate  in  Ac. 

Mangantnm  iaetas,  2MnO,L+10Aq.     Dobb,  gr.  J.     Rose-oolored  crjst. 
Manganesia  Phosphas,  8Mn0,P0^-f  4Aq.   Dosb,  gr.  J.  toy.   White  insolable  powder 
S/r.  ManganesiM  Phosphatis,  gr.  ▼  to  f^J.     Dobb,  f^. 
8jr.  ManganesiM  Hjpophosphites.     Dobb,  Qss  contains  2}  grt.  of  the  sal*, 
ManganeMii  eklaridum,  MnC14-4Aq.     Milder  than  solphate.     Dobb,  gr.  ? 
SjfTupma  manpane$ii  iodidi.    Contains  5J  to  each  QJ.     Dobb,  n\,x. 
i^frupuM/errt  et  manganuii  iodidL     Same  strength  as  Syr.  Per.  lod. 
PolassM  permanganas,  KOfMn^O^.    Pnrple  crystals,  or  green  powder. 

The  native  impure  form  of  manganese  in  commerce,  that  of  black 
oxide,  is  used  to  prepare  all  the  rest ;  it  is  imported  in  lumps  and  in 
powder,  and  should  nave  a  dark,  shining,  crystalline  appearance ;  its 
combining  number  is  43.67. 

Mdnganesise  Sulphas,   {Sulphate  of  Manganese,    Manganous  Sulphate^ 

MnO,S03+4Aq=  111.7 

This  salt  may  be  prepared  as  follows : — 

Mix  in  a  sand  crucible  the  black  oxide  of  manganese  with  sulphuric 
acid  until  of  a  thick  pasty  consistence.  Cover  with  a  smaller  crucible 
and  expose  the  mixture  to  a  red  heat  for  half  an  hour.  At  the  end 
of  this  interval,  remove  the  crucible  from  the  fire,  and  when  cool 
reduce  the  dark  brown  mass  to  a  coarse  powder.  Introduce  this  into 
a  crucible,  and  saturate  as  before  with  sulphuric  acid.  Again  apply 
heat  and  continue  it  till  white  vapors  cease  to  be  expelled.  The  mass 
remaining  contains  the  sulphate,  which  may  be  obtained  impure  by 
solution  and  evaporation.  To  purify  this  from  iron,  the  following 
directions  are  given :  The  filtered  solution  is  to  be  heated  in  a  porce- 
lain capsule,  and  when  nearly  boiling,  drop  into  it  carbonate  of  man- 
ganese in  small  portions  at  a  time  until  all  the  iron  shall  have  been 
precipitated  and  the  liquid  changes  from  a  dark  red  to  a  pale  rose  tint. 
If  ow  evaporate  and  crystallize.  Some  processes  recommend  the  heat- 
ing of  black  oxide  with  carbon  previous  to  adding  the  sulphuric  acid, 
others  direct  the  addition  of  the  moist  carl  onate  to  diluted  sulphuric 
aoid. 

These  crystals  are  of  a  pale  rose  color,  containing  when  formed 


442  IBON  AKD   KAKGANS8X. 

below  42°  F.  7Aq,  between  42°  and  68°  5Aq,  and  between  68*^  and 
86°  4H0 ;  they  have  a  styptic  taste,  are  freely  soluble  in  water,  and 
may  be  given  as  a  tonic  in  a  dose  of  gr.  v ;  as  a  cholagogae  cathartic, 
3j  to  3y  is  required.    The  solution  is  not  disturbed  by  tincture  of 
nutgall,  but  affords  with  caustic  alkalies  a  white  precipitate,  which  soon 
becomes  brown  by  exposure  to  the  air.    Hydrosulphate  of  ammonia 
throws  down  a  flesh-colored  precipitate,  and  ferrocyanide  of  potassium, 
a  white  one. 

Carbonate  of  Manganese.    (MnO,COj + Aq»  102.)  t 

This  is  made  by  precipitating  sulphate  with  a  carbonated  alkali,  or 
directly  from  the  native  black  oxide,  as  follows: — 

Take  of  black  oxide  of  manganese  ft)j,  in  powder,  put  it  in  a  porce* 
lain  dish  on  a  sand  bath  or  other  source  of  heat ;  pour  on  it  muriatic 
acid  Oij,  and  stir  well.  Chlorine  is  evolved,  which  makes  it  necessary 
to  operate  in  the  open  air  or  under  a  chimney.  Muriatic  acid  should 
be  added  until  it  is  nearly  dissolved.  To  get  rid  of  free  muriatic  acid 
and  sesquichloride  of  iron,  add  carbonate  of  soda,  boiling;  after  each 
addition,  as  long  as  the  carbonate  precipitated  is  contaminated  with 
iron,  or  until  a  portion  of  the  solution  tested  with  yellow  prussiate  of 
potassa  does  not  produce  a  blue  color.  The  solution  of  chloride  of 
manganese,  being  now  separated  from  the  oxide  of  iron  by  filtration, 
will  furnish,  on  the  addition  of  an  excess  of  carbonate  of  soaa,  a  bulky 
white  precipitate,  which,  being  washed  in  cold  boiled  water  and  dried, 
constitutes  carbonate  of  manganese. 

It  is  a  white  or  pale  rose-colored  powder,  insoluble  in  water,  and 
liable  to  pass  into  a  higher  state  of  oxidation ;  it  may  be  given  in 
powder,  dose,  gr.  v,  or  in  the  form  of  saccharine  powder,  or  made 
into  a  mass  with  honey. 

Manganesiae  Acetas,    MnOAc.  ? 

By  dissolving  the  carbonate  in  acetic  acid  and  evaporating,  color* 
less  or  rose-colored  prisms  are  obtained,  which  are  permanent  in  the 
air,  have  an  astringent  metallic  taste,  and  are  soluble  in  alcohol,  and 
in  three  and  a  half  parts  of  water.  It  is  considered  one  of  the  mildest 
medicinal  salts  of  manganese,  and  is  given  in  a  dose  of  five  grains. 

Manganesiae  Lactas.    2MnO,L+10Aq. 

Prepared  by  dissolving  carbonate  of  manganese  in  lactic  acid,  and 
evaporating ;  it  crystallizes  in  four-sided  prisms  of  a  pale  rose-color, 
is  efflorescent,  and  dissolves  in  twelve  parts  of  cold  water.  It  has  been 
used  together  with  lactate  of  iron  in  doses  of  one  grain,  in  chlorosis. 

Phosphate  of  Manganese.    8MnO,P05-f  4Aq. 

This  salt  is  prepared  by  mixing  solutions  of  sulphate  of  manganese 
four  parts,  and  phosphate  of  soda  five  parts,  washing  the  precipitated 
phosphate  till  the  sulphate  of  soda  is  completely  removed,  and  drying 
at  a  moderate  heat.  It  is  a  white,  nearly  insoluble  powder,  and  may 
be  made  into  pills  or  lozenges,  and  given  in  a  dose  of  from  one  to  five 
grains. 
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Syrup  of  Phosphate  of  Mangaruse. 

Take  of  Sulphate  of  manganese  (in  crystals)      .    Siss,  gr.  xvij. 
Phosphate  of  soda  .        •        .        •    Siiss  or  q.  s. 

Muriatic  acid f  3iv. 

Water,  q.  s.,  to  make  .  .  .  ,  f  3vij. 
Sugar,  q.  s^  to  make,  with  the  foregoing,  f  Sxiiss. 
Dissolve  the  salts  separately,  each  in  half  a  pint  of  water,  and  add 
the  solution  of  phosphate  of  soda  to  the  solution  of  sulphate  of  man- 
ganese, as  long  as  it  produces  a  precipitate,  which  wash  with  cold 
water,  and  dissolve  by  means  of  the  muriatic  acid ;  dilute  till  it  mea- 
sures seven  fiuidounces,  then  add  ten  troyounces  of  sugar,  or  suffi- 
cient to  make  up  the  bulk  of  twelve  and  a  half  fluidounces.  Each 
f 5j  contains  five  grains  of  the  salt. 

The  following  have  also  been  occasionally  supplied  for  physicians' 
prescriptions. 


Syrup  of  Hypophosphite  of  Manganese, 


Take  of  Sulphate  of  manganese 


240  grains. 


160      " 
Sufficient. 
Bbij. 
f3ss. 


Hvpophosphite  of  lime 
W  ater 
Sugar 

Orange-flower  water 

Dissolve  the  hypophosphite  and  sulphate  in  separate  portions  of 

water  and  mix ;  then  wash  the  precipitate,  evaporate  the  filtrate  to  one 

Sint)  dissolve  in  this  the  sugar  by  the  aid  of  heat,  and  add  the  orange* 
ower  water.  Dose,  a  tablespoonful,  containing  2^  grains  of  hypophos- 
phite of  manganese. 

Syrup  of  Iodide  of  Manganese, 

Take  of  Sulphate  of  manganese    .        .        •        .    3ij. 

Iodide  of  potassium         ....     3ij,  3iij. 

Sugar      .       • Sxij. 

Water, 

Syrup,  of  each Sufficient. 

Dissolve  the  sulphate  and  iodide  each  in  f  Siij  of  cold  water,  to  which 
f  5ij  of  syrup  have  been  added,  mix  them  in  a  glass-stoppered  bottle, 
and,  after  the  crystals  of  sulphate  of  potassa  cease  to  precipitate,  throw 
the  solution  on  a  filter  of  fine  muslin,  and  allow  it  to  pass  into  a  pint 
bottle  containing  the  sugar ;  add  sufficient  water  to  the  filter  to  bring 
up  the  measure  of  the  resulting  syrup  to  exactly  a  pint.  Tnis  con- 
tains about  3j  of  the  iodide  to  each  f  5j.    Dose,  v\^  x. 
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Syrup  of  Iodide  of  Iron  and  Manganese,   (Procter.) 

TbiB  preparation  nearly  represents  the  officinal  solution  of  iodide 
of  iron,  and  is  used  for  the  same  purposes,  and  in  the  same  doses. 

Take  of  Iodide  of  potassium         •        •        .        •    1000  grains. 
Protosulphate  of  iron      ....      630      " 
Protosulphate  of  manganese    •        •        •      210      " 
Iron  filings  (free  from  rust)      .        ,        ,      100      " 
White  sugar  (in  coarse  powder)       .        .    4800      " 
Distilled  and  boiled  water        .        .        •    q.  s. 
Triturate  the  sulphates  and  the  iodide  separately  to  powder,  mix 
them  with  the  iron  filings,  add  half  a  fluidounce  of  distilled  water,  and 
triturate  to  a  uniform  paste.    After  standing  a  few  minutes,  again  add 
half  a  fluidounce  of  distilled  water,  triturate,  and  allow  it  to  rest  fifteen 
minutes.    A  third  addition  of  water  should  now  be  made  and  mixed. 
The  sugar  should  then  be  introduced  into  a  bottle  capable  of  holding 
a  little  more  than  twelve  fluidounces,  and  a  small  funnel,  prepared  with 
a  moistened  filter,  inserted  into  its  mouth.    The  magma  of  salts  should 
then  be  carefully  removed  from  the  mortar  to  the  filter,  and  when  the 
dense  solution  has  drained  through,  distilled  or  boiled  water  should 
be  carefully  poured  on  in  small  portions,  until  the  solution  of  the 
iodides  is  displaced  and  washed  from  the  magma  of  crystals  of  sul- 
phate of  potash.     Finally,  finish  the  measure  of  twelve  ounces,  by 
adding  boiled  water,  and  agitate  the  bottle  until  the  sugar  is  dissolved. 
The  solution  of  the  sugar  may  be  facilitated,  when  desirable,  by  standi 
ing  the  bottle  in  warm  water  for  a  time,  and  then  agitating. 

Each  fluidounce  of  this  syrup  contains  fifty  grains  of  the  mixed 
anhydrous  iodides  in  the  proportion  of  three  parts  of  iodide  of  iron 
to  one  part  of  iodide  of  manganese,  and  the  dose  is  from  ten  drops  to 
half  a  fiuidrachm. 

For  paper  on  the  preparations  of  manganese  and  iron,  including 
effervescing  powders,  lozenges,  pills,  chocolate,  and  syrup,  see  "  Am. 
Joum.  Pharm.,"  vol.  xxv.  p.  174;  also  vol.  jutiL  p.  297. 

PoiassBR  Permanganas,     'KOiULnfij.    {Permanganate  of  Potassa. 

Chameleon  Mineral.) 

This  salt,  which  is  sometimes  called  hypermanganate  of  potassa,  may 
be  made  by  mixing  equal  parts  of  very  finely-powdered  oeutoxide  of 
manganese  and  chlorate  of  potassa  with  rather  more  than  an  equal 
part  of  caustic  potassa,  dissolving  in  a  little  water,  evaporating  to  qry- 
ness,  and  exposing  to  a  temperature  just  short  of  redness.  The  mass, 
on  treatment  with  hot  water,  yields  a  deep  purple  solution  of  this  salt, 
which  on  evaporation  crystallizes,  or,  if  evaporated  to  dryness,  the  salt 
is  obtained  as  a  dark  green  powder.  The  crystals  are  purple,  and 
dissolve  in  16  parts  of  water. 

The  uses  of  this  preparation  are,  internally  as  a  remedy  in  diabetes; 
dose  three  grains  three  times  a  day,  gradually  increased,  and  extemaUy 
as  a  caustic  and  "  deodorizer"  in  treating  foul  ulcers.  It  is  applied  in 
powder,  dusted  on  to  the  part,  or  in  solution,  from  one  to  ten  grains 
to  the  ounce.  For  the  remarkable  relations  of  this  salt  to  ozone,  and 
its  uses  as  a  deodorizer,  see  page  333. 
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Chloride  of  Manganese.    MiiCl,+4HO,-99.17. 

The  residuary  liquid  obtained  in  preparing  chlorine,  by  dissolving 
binoxide  of  manganese  in  hydrochloric  acid,  consists  of  chloride  of 
manganese  contaminated  ¥ritn  sesquichloride  of  iron ;  to  free  it  of  this 
it  should  be  boiled  to  expel  the  excess  of  the  acid,  and  then  boiled 
with  a  magma  of  carbonate  of  manganese,  which  precipitates  the 
whole  of  the  iron  salt 

It  crystallizes  in  thick  tables  of  a  rose  color,  soluble  in  water  and 
alcohol ;  its  medical  properties  are  little  known,  but  probably  bear 
relation  to  those  of  the  sulphate,  similar  to  that  of  the  corresponding 
salts  of  iron.    Its  dose  is  five  grains. 


CHAPTER    VII. 

PBBPA&ATIONS  OP  COPPEB,  ZINC,  NICKEL,  AND  CADMIUM. 
OUPBUM.     Cu—82.     (COPPBB.) 

Thb  properties  of  metallic  copper  are  generally  familiar;  it  is 
found  native  in  large  masses  near  the  shores  of  Lake  Superior,  whence 
the  United  States  are  chiefly  supplied.  It  furnishes,  by  oxidation  and 
combination  with  acids,  some  important  medicines,  which  are  also,  in 
excessive  doses,  corrosive  poisons.  The  best  antidote  is  white  of  egg, 
milk,  or  other  bland  liquia ;  magnesia  will  aid  in  the  case  of  sulphate, 
by  decomposing  that  salt.  Copper  is  apt  to  contaminate  stewed  fruit, 
from  the  use  of  copper  vessels  in  their  preparation :  it  may  be  de- 
tected by  immersing  a  clean  spatula  in  the  suspected  liquia,  which 
deposits  a  film  of  metallic  copper. 

Reactions, — The  presence  of  copper  is  also  detected  by  the  following  re- 
actions of  the  solutions  of  its  oxide. 

Potassa  causes  a  hlue  precipitate,  and  its  carbonate  a  pale  ^en,  soluble 
in  an  excess  of  the  precipitant  in  the  presence  of  some  organic  bodies.  If 
grape  sugar  is  present  the  clear  solution  on  boiling  precipitates  red  suboxide 
of  copper. 

Ammonia  precipitates  them  greenish,  an  excess  redissoWes  the  precipitate 
with  a  beautiful  blue  color. 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  produce  a  black  or 
deep  brown  precipitate,  soluble  in  NO^. 

Iodide  of  potassium  causes  a  white  precipitate  of  Ou^I ;  free  iodine  is 
liberated  at  the  same  time. 

Ferrocyanide  of  potassium  causes  a  brown-red  precipitate  soluble  in 
alkalies. 
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Copper  Preparations. 

I  -       ■  — ^ — _ 

Capri  sulphas,  Ca0,803-|-5H0.     Bine  Titriol.     Dose,  tonio,  i  gr.,  emet.,  gr.  t, 

**      carbonaSf  Cu0,C0,-l-Ca0,H0.     Palo  green  powder.     Dosb,  gr.  T. 

**      oxidunif  CaO.     Black  color.     Doss,  ]  to  1  gr. 

*'      nitrtu,  Ca0,N0.-|-3H0.     Blue  deliquescent  crystals.     Dosb,  }  to  {^  gr. 

"      ehloridum^  CaCi,+2H0.     Oreen  solnble  needles.     Doss,  1*9  to  ^  gr. 
Capmm  ammoniatum,  Cn0,S0,,H0-|-2NH,.     Blae  amorphous  moist  powder,  or  pric- 

matic  crystals.     Doss,  \  gr. 

Capri  sabacetas,  2CaOAc4-6HO.  (?)  Verdigris ;  amorphoas  green  masses.  Bztemallj. 

Cupri  acetate  CaO,Ao+HO.    **  Distilled  Terdigris,"  crystals.    The  neatral  aoetate. 
Cuprum  aluminatum.    Lapis  diriuas. 

Oupri  Sulphas.    OuO,SO,-t-5HO,=124.4.    {BlueVitriol    Blue  SUme) 

Four  methods  are  in  use  for  obtaining  this  salt.  1st.  By  evaporat- 
ing the  waters  which  flow  through  copper  mines,  and  which  hold  it 
in  solution.  2.  Boasting  copper  pyrites,  lixiviating  the  residuum  to 
dissolve  the  sulphate,  and  evaporating  so  as  to  obtain  crystals.  Both 
the  S  and  the  Cu  of  the  pyrites  abstract  O  from  the  air,  and  become, 
the  one  S0«  and  the  other  CuO ;  and  these  uniting  form  sulphate  of 
copper.  Sd.  Another  mode  is  to  sprinkle  plates  of  copper  with  sul- 
phur,  which  are  next  heated  to  redness  ana  plunged  into  water ;  the 
sheets  are  entirely  corroded ;  a  sulphuret  is  formed,  which,  by  (he 
action  of  heat  and  air,  gradually  passes  into  a  sulphate ;  this  is  dis- 
solved in  water,  and  crystals  obtained  by  evaporation.  4th.  By 
dissolving  the  scales,  obtained  in  the  process  of  annealing  sheet  cop- 
per, in  diluted  sulphuric  acid,  evaporating  and  crystallizing.  The 
salt  is  in  large,  rhombic,  blue  crystals,  with  a  styptic  metallic  taste;  it 
contains  five  equivalents  of  water.  It  effloresces  slightly  in  dry  air; 
soluble  in  water,  precipitated  by  ammonia,  but  redissolved  in  an  ex- 
cess, forming  a  rich  blue  solution.  The  impurities  contained  in  it, 
when  in  crystals,  seldom  aflfect  its  value  as  a  medicine. 

Sulphate  of  copper  is  much  used  as  a  tonic  and  astringent  (dose  gr. 
i  to  gr.  i),  and  as  a  prompt  and  powerful  emetic  in  five  grain  doses ; 
as  an  injectipn  in  gonorrhoea.  &C.,  it  is  dissolved  in  water  in  the  pro- 
portion of  2  to  8  grains  to  f 3j.  A  crystal  polished  by  trituration  on 
a  damp  cloth,  is  applied  as  an  astringent  to  inflamed  or  granulated 
eyelids,  and  to  the  troublesome  ulceration  of  the  mouth  which  is  so 
common.  This  method  of  modifying  the  shape  and  surface  of  this 
crystal  is  quite  preferable  to  scraping  it  with  a  knife. 

Tests. — If  sulphate  of  copper  contains  iron,  its  precipitate  with  ammonia 
leaves  a  brown  residue  on  being  dissolved  in  an  excess  of  the  predpitant 

Zinc  18  detected  by  the  white  precipitate  produced  by  sulphuretted  hydro- 
gen in  a  solation  previously  precipitated  by  potassa. 

Oupri  Carbonas.    CuO,CO,-|- CuO,HO.    {ffydraied  SubcarbanaU  of 

Copper.    Mineral  Cheen.) 

Sulphate  of  copper  is  precipitated  by  carbonate  of  soda ;  the  pre- 
cipitate is  a  pale  green  tasteless  powder,  which  is  to  be  washed  and 
dried  at  a  moderate  temperature. 
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It  has  been  used  in  neuralgia  in  doses  amounting  to  about  one 
drachm  (?)  in  twentj-four  hours. 

It  is  whollj  soluble  in  muriatic  acid;  the 'solution  yields  no  precipitate 
with  chloride  of  barium. 

Oupri  Oxidum,    CuO,=89.6, 

If  Ihe  carbonate  or  the  nitrate  of  copper  is  heated  to  redness,  until  it 
ceases  to  lose  weight,  the  salt  is  converted  into  the  protoxide,  which 
is  of  a  fine  black  color. 

This  oxide,  which  is  also  much  employed  in  elementary  organic 
analysis,  has  been  recommended  in  preference  to  the  caroonate  in 
doses  of  J  to  1  grain  three  or  four  times  a  day,  and  for  indurated 
glands,  in  ointments  containing  1  drachm  to  the  ounce. 

It  is  whollj  soluble  in  dilnte  muriatic  acid,  and  the  solation,  after  precipi- 
tating the  copper  by  sulphuretted  hydrogen,  and  filtering,  leaves  no  residue 
<m  evaporation. 

Cupri  Nitras.    CuO,NO, + 8H0- 120.6. 

Nitrate  of  copper  is  obtained  by  dissolving  copper,  its  oxide  or  car- 
bonate, in  nitric  acid,  and  evaporating  to  crystallization,  when  it  crys- 
tallizes in  deep  blue  prisms,  which  are  deliquescent  and  soluble  in 
alcohol.  Dissolved  in  mucilaginous  liquids  it  nas  been  given  in  doses 
of  \  grain ;  it  is  used  externally  as  an  injection  in  gonorrhoea  and 
similar  complaints.  In  substance  or  in  concentrated  solution  it  has 
been  employed  as  a  caustic  in  ulcerated  throat,  in  syphilis,  Jcc. ;  from 
the  deliquescent  nature  of  the  salt,  care  is  necessary  to  prevent  its 
spreading. 

The  solution  yields  no  precipitate  with  nitrate  of  baryta  (SOJ,  nitrate 
of  silver  (HCl),  sulphuric  or  muriatic  acids  (lead,  &c.). 

Cupri  Chhridum.      CuCl— 67.25. 

Muriatic  acid  dissolves  oxide  or  carbonate  of  copper ;  the  solution 
by  evai)oration  yields  green  needles,  which  are  easily  soluble  in  alco- 
hol ana  water. 

It  has  been  occasionally  used  as  a  powerful  alterative  in  doses  com- 
mencing with  I'g  grain. 

Cuprum  Ammoniatum.    CuO,S03,HO,2NHj.     {Ammoniated  Copper. 

Ammonio  Sulphate  of  Copper) 

Sulphate  of  copper,  half  a  troyounce,  and  carbonate  of  ammonia,  six 
drachms,  are  rubbed  together  in  a  glass  mortar  until  effervescence 
ceases;  the  ammoniated  copper  is  wrapped  in  bibulous  paper,  and 
dried  with  a  gentle  heat  When  thus  rubbed  together,  these  salts 
give  out  part  of  their  water  of  crystallization,  by  which  the  mixture 
becomes  moist^  and,  at  the  same  time,  a  portion  of  the  carbonic  acid 
of  the  sesquicarbonate  escapes,  producing  effervescence,  and  the  com- 
pound assumes  a  deep  azure  blue  color ;  it  should  be  kept  in  a  well- 
stopped  bottle. 

Its  composition,  as  thus  prepared,  may  be  stated  as  above  or  thus, 
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NCuHjOySOj+NH-HO,  with  a  variable  excess  of  carbonate  of  am- 
monia. A  salt  of  tne  above  composition  is  obtained  in  beautiftil  blue 
crystals  from  a  solution  of  sulphate  of  copper,  precipitated  and  ledia- 
solved  by  ammonia ;  if  alcohol  is  pourea  over  the  surface  and  set 
aside  the  water  is  gradiiallj  abstracted  by  the  alcohol  and  the  salt 
crystallizes. 

It  may  be  considered  pure  if  it  has  the  proper  color,  and  dissolyes  in  twice 
its  weight  of  water  without  residae. 

Ammoniated  copper  is  regarded  as  a  tonic  and  antispasmodic  It 
is  occasionally  prescribed  in  combination  with  assafoetida  in  pilL 
Boss,  i  gr.  repeated. 

Cupri  Sniacetoi,    (JElrugo.    Impure  Subacetate  of  Copper.     Verdigrii) 

Made  by  exposing  copper  plates  to  the  action  of  the  fermentiDg 
refuse  of  the  wine-press,  or  to  pyroligneous  acid,  when  this  salt  forms 
on  the  surface. 

It  is  obtained  in  powder,  or  amorphous  masses,  or  consisting  of  very 
minute  crystals,  of  variable  color,  with  a  peculiar  metallic  odor,  and 
styptic  metallic  taste ;  it  is  resolved  by  water  into  a  soluble  neutral 
acetate,  and  insoluble  tris-acetate ;  when  treated  with  sulphuric  acid 
it  gives  off  acetic  acid  fumes ;  from  the  solution,  ammonia  precipitates 
the  oxide,  but  redissolves  it  when  in  excess. 

Verdigris,  as  it  occurs  in  commerce,  is  of  variable  composition  and 
shade  of  color.  The  light  green  appears  to  be  a  mixture  of  various 
basic  salts,  while  that  of  a  greenish-blue  color  has  the  composition 

2CuO,Ac+6HO  (Berzelius).    It  is  used  exclusively  in  the  shape  of 
ointment. 

Yerdigris  ought  to  be  nearly  soluble  in  dilate  acetic  acid,  and  the  solutioB, 
if  precipitated  by  ammonia,  most  be  wholly  taken  np  by  the  excess  of  it 

Cupri  Acetaa.   CuO(Ac)  4-  Aqas  99.75.    {Neutral  Acetate  of  Copper^ 

The  neutral  acetate  is  prepared  by  dissolving  the  above  in  dilate 
acetic  acid  and  evaporating  to  crystallization.  It  is  met  with  in  oom- 
merce  under  the  name  of  distilled  verdigris,  and  occurs  in  dark  green 
crystals,  soluble  in  6  parts  of  boiling  water.  Bademacher  uses  a 
tincture  of  this  salt  prepared  by  double  decomposition  from  8  ounces 
sulphate  of  copper,  and  8}  ounces  acetate  of  lead,  to  80  ounces  (weighs) 
diluted  alcohol.    But  it  is  scarcely  ever  prescribed. 


Cuprum  Aluminatum.  {I/apis  Divinus.    Lapis  Ophthalmicus  St. 

The  European  Pharmacopoeias  have  a  preparation  under  this  name 
and  synonyms,  and  the  Prussian  Pharmacopoeia  directs  sulphate  of 
copper,  nitrate  of  potassa,  and  alum,  of  each  two  ounces,  to  be  fhsed 
by  a  moderate  heat  in  a  copper  or  earthen  vessel,  and  after  mixing  in 
one  drachm  powdered  camphor,  the  mass  is  poured  out  upon  a  cold 
slab  and  kept  in  well-stoppered  bottles.    It  is  used  externally. 
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ZiNCUK,  Zll-i82.     (ZiNO.) 

This  metal  oocun  in  nature  in  two  principal  forms :  as  a  sulphuret 
blende^  and  as  a  carbonate  or  silicate,  calamine,  from  which  the  metal 
is  extracted,  by  distilling  them  with  carbonaceous  matters.  The 
purest  zinc  found  in  commerce  is  that  produced  in  Bethlehem,  Penn- 
sjlvania,  from  the  native  ore,  found  in  great  abundance  in  that 
vicinity. 

It  is  a  bluish-white  crvstalline  metal,  soluble  in  dilute  hydrochloric 
and  sulphuric  acids,  with  evolution  of  hydrogen,  also  in  nitric  acid ; 
melted  and  dropped  into  water,  it  constitutes  granulated  zinc.  It  is 
used  in  pharmacy  for  the  preparation  of  the  sulphate,  acetate,  and 
chloride,  which  are  officinal,  and  other  salts. 

From  its  salts,  oxide  of  zioc  is  precipitated  hj  alkalies  and  their  carbo* 
Bates,  white,  solable  in  an  excess  of  alkalL  Solphuretted  hydrogen,  flrom 
neutral  or  alkaline  solutions,  white.  Sulphuret  of  ammoniom,  white  ;  the  last 
two  are  insolable  in  alkdiies,  soluble  in  acids.  Ferrocjanide  of  potassium, 
white,  insoluble  in  dilate  HCl. 

Prefabations  of  Zinc 


Calamlaa.    NaiiTe,  impiiM  o&rbonate  of  sine    A  gnj  ooarM  powder. 

Tmiia*    A  prodnci  of  smelting  lead  ores  containing  sine.    SOaie  colored. 

Zinoi  snlpbaa,  Zn0jB0,-|-7Aq.     Small,  white,  eiBorescent  oiystals.    Emetic  gr.  x. 

**     carbonaB  pracipitatas,  3Zn0,C0,-|-3Aq.  (?)  A  pore  white,  Teiy  light  powder. 

^     OKidum,  ZnO.    A  pore,  white  powder,  not  elTenrescing  with  aoidi. 

**  aeetas,  Zn0,Ac+8Aq.    Ifioaceoof ,  freelj  soluble  oiTttals. 

**  ehloridom,  ZnCL    White,  translucent  plates  or  masses.    Veiy  deliqnefoeiil. 

**  ewanidutHj  ZnCj.     White  powder,  insoluble,  poisonoos.    Or.  i  to  j. 

«  fmrocyanidum,  (aKC7+FeC7)+3(2ZnC7+PeCj)+12H0. 

^      iodidum^  Znl.     White,  deliquescent,  caustic 

**     lactast  2ZnO,L4-6HO.    White,  stjptic,  crystals  or  plates. 

*'     Talerianas,  ZnO,Va.    White,  pearlj  scales,  soluble  in  alcohol.    Doss,  gr.  J  to  ij. 


Oalamina.  {Oalamine.  Native  Impure  Carbonate  of  Zinc.) 
This  mineral  is  found  abundantly  in  Germany,  England,  and  the 
United  States.  It  is,  however,  as  recently  procured,  very  impure,  and 
seldom  contains  a  considerable  proportion  of  carbonate  of  zinc.  For 
use,  it  must  be  brought  to  the  condition  of  an  impalpable  powder, 
when  it  constitutes  calamina  preeparata{o{  the  former  Pharmacopoeias). 
It  is  in  the  form  of  a  pinkish  or  gray  powder,  of  an  earthy  appear- 
ance. It  should  be  almost  entirely  soluble  in  sulphuric  acidf,  ana  the 
precipitate  thrown  down  by  ammonia  and  potassa  should  be  redis- 
solvea  by  these  reagents.  The  calcination  of  calamine  drives  off  a 
quantity  of  CO,  and  water,  so  that  little  remains  except  oxide  of  zinc 
and  earthy  impurities.  The  precipitated  carbonate  or  oxide  of  zinc 
may  be  substituted  with  advantage. 

It  is  only  used  externally  as  a  dusting  powder  and  exsiccant,  or  in 
the  form  of  cerate  as  a  mild  astringent. 
29 


460         PBSPABATIONS   OF   COPPEB,  NICKEL,  ZIKC,  STC. 

l\Uia.    {Impure  Oxide  of  Zinc.     Tutty) 

This  oxide  is  formed  during  the  smelting  of  lead  ores  containing 
zinc ;  it  is,  as  I  have  seen  it,  usually  in  little  nodules^  like  those  rf 
prepared  chalk,  of  a  bluish  or  slate  color.  It  is  said  to  be  mnch  adul- 
terated, some  specimen^  factitious,  and  is  yer  j  properly  sabstituted  by 
the  officinal  oxide  of  zinc. 

Zind  Sulphas.    ZnO,S03+7HO»148.    {Sulphate  of  Zinc.     WhiU 

Vitriol) 

Prepared  by  dissolving  zinc  in  dilute  sulphuric  acid,  evaporatinff 
and  crystallizing.  Water  is  decomposed  in  the  presence  of  the  acia 
and  metal,  hydrogen  is  liberated,  the  zinc  oxidized,  and  the  oxide 
formed  combines  with  the  sulphuric  acid. 

A  cheaper  process  now  practised  in  the  U.  S.  A.  Laboratory  oon- 
sists  in  dissolving  zinc  white,  a  nearly  pure  oxide  of  zinc^  in  dilute 
sulphuric  acid  and  crystallizing. 

Usually  in  small,  four-sided  colorless  prisms  of  the  same  form  as 
sulphate  of  magnesia,  possessing  a  disagreeable,  metallic,  styptic  taste^ 
soluble  in  2}  times  their  weight  of  water,  insoluble  in  alcohol  slightly 
efflorescent,  precipitated,  and  again  redissolved  by  ammonia.  WImbo 
heated,  it  dissolves  in  its  water  of  crystallization,  and  by  prolonged 
ignition,  the  acid  is  all  expelled,  and  oxide  of  zinc  is  left.  Six  equiva- 
lents of  water  are  expelled  at  212^  F.,  one  equivalent  remainmg  as 
constitutional  water.  A  hydrate  containing  only  2  equivalents  of 
water  is  precipitated  as  a  wnite  powder,  when  a  concentrated  solution 
of  sulphate  of  zinc  is  mixed  with  sulphuric  acid.    (Kuhn.) 

Iron  is  detected  bj  a  bluish  precipitate  vrith  ferrocyanuret  of  potassium ; 
copper  by  the  dark  precipitate  with  sulphuretted  hydrogen ;  magnesia  by 
the  residue  left  on  dissolring  it  in  caustic  potassa. 

In  small  doses  this  salt  acts  as  an  astringent  and  tonic ;  in  large 
doses  as  a  quick,  direct  emetic ;  externally,  as  a  powerful  astringent 
It  is  used  as  a  tonic,  chiefly  in  diseases  affecting  the  nervous  system, 
and  when  gradually  increased,  tolerance  soon  becomes  established ; 
sometimes  it  is  given  as  an  astringent  in  chronic  passive  dischargesL 
As  an  emetic,  it  is  used  when  the  rapid  emptying  of  the  stomach  is 
desired  without  the  production  of  much  depression,  as  in  narootio 
poisoning.  Externally,  in  solutions  of  different  strengths,  it  is  em- 
ployed as  a  lotion  or  injection,  in  ophthalmia,  gleet,  &c. 

Dose,  gr.  ss  to  ij  in  pill.  As  an  emetic,  gr.  x.  The  strength  of  a 
solution  for  external  employment,  may  be  from  gr.  j  to  x  to  f  Sj  water. 

Zinci  Carbonas  Prsecipitata.    8ZnO,C03+3Aq.  ?    {Precipitated 

(hrbonate  of  Zinc) 

Solutions  of  carbonate  of  soda  and  sulphate  of  zinc^  equal  parts, 
are  mixed  together;  a  double  decomposition  takes  place;  sulphate  of 
soda  is  formed  in  solution,  and  carbonate  of  zinc  is  precipitated  as  a 
white  flocculent  powder,  resembling  magnesia ;  it  should  be  frequently 
washed  till  the  washings  are  tasteless ;  the  powder  is  dried  by  a  gentle 
heat    It  must  be  wholly  soluble  in  diluted  acids ;  impurities  are  then 
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detected  as  with  oxide.    Chemistfl  disagree  in  regard  to  its  composi- 
tion ;  that  stated  above  agrees  with  some  of  the  best  authorities. 

Uses  same  as  those  of  calamine.  In  the  form  of  the  officinal  cerate, 
it  is  much  used  as  a  dressing  for  bums. 

Zinci  Oxidum.    ZnOa«40.8.    {Oxide  of  Zihe.    Flowers  of  Zinc) 

This  is  made  by  exposing  the  precipitated  carbonate  to  a  low  red 
heat^  by  which  CO,  is  driven  off,  and  the  residue  is  the  oxide  of  zinc, 
or  by  the  combustion  of  the  metal  in  a  stoneware  crucible,  collecting 
the  oxide  as  it  ascends,  or  a  hydrate  may  be  obtained  by  precipitating 
a  soluble  salt  with  a  caustic  alkali. 

In  the  solation  in  nitric  acid,  the  followiog  imporities  may  be  detected  >t* 
Lead  or  copper,  bj  a  black  precipitate  with  sulphuretted  hjdrogen ;  cad- 
minm,  tin,  antimony,  or  arsenic,  by  a  yellowish  precipitate  by  the  s^une 
reagent ;  earthy  oxides,  by  the  white  precipitate  with  carbonate  of  ammonia, 
insoloble  in  an  excess  of  the  precipitant ;  sulphuric  and  muriatic  acids,  by 
baryta  and  silver  salts ;  iron,  by  a  bluish  precipitate  with  ferrocyanide  of 
potassium. 

It  is  a  white  or  yellowish-white  powder,  becoming  yellow  at  a  high 
heat,  and  recovering  its  whiteness  on  cooling  without  odor  or  taste ; 
insoluble  in  water,  but  soluble  in  diluted  hy^ochloric  and  other  acids 
without  effervescence,  and  in  ammonia  and  potassa. 

Oxide  of  zinc  is  a  tonic,  especially  to  the  nervous  system ;  also 
somewhat  astringent;  used  in  chorea,  epilepsy,  and  neuralgia.  Locally, 
it  is  slightly  astringent  and  desiccant,  ana  constitutes  an  excellent 
application  to  excoriated  surfaces,  and  to  chapped  or  cracked  nipples. 
An  ointment  of  oxide  of  zinc  is  officinal. 

Zinci  Acetas.    ZnO,Ac+8Aq.  ?    {Acetate  of  Zinc.) 

It  may  be  procured  in  either  of  the  foUdwing  ways :  1.  By  dissolv- 
ing oxide  of  zinc  in  acetic  acid,  and  crystallizing  the  saturated  solu- 
tion. 2.  By  double  decomposition  between  a  solution  of  sulphate  of 
zinc  and  a  solution  of  acetate  of  lead.  3d.  The  officinal  process, 
granulated  zinc  3ix,  is  added  to  a  solution  of  3xij  of  acetate  of  lead 
m  water  Oiij,  and  agitated  occasionally  till  no  precipitate  is  formed 
on  the  addition  of  iodide  of  potassium.  The  familiar  experiment  of 
forming  the  "  zinc,"  or  lead-tree,  leaves  this  salt  in  solution.  In  concen- 
trating the  solution  to  one-fifth  its  bulk,  previously  to  crystallizing,  a 
little  of  the  acetic  acid  is  apt  to  be  dissipated,  and  shouW  be  replaced 
by  dropping  in  a  small  excess  of  the  acid. 

Should  the  crystals  be  discolored  they  should  be  dissolved,  the 
solution  heated  to  ebullition,  and  successive  portions  of  freshly  precipi- 
tated carbonate  of  zinc  dropped  in  until  the  liquid  filters  colorless ;  it 
may  then  be  acidulated  with  acetic  acid  and  again  set  aside  to  crys- 
tallize. 

When  carefully  crystallized,  it  is  in  the  form  of  very  handsome  pearly  or 
silky  hexagonal  crystals,  which  effloresce  in  a  dry  air.  As  found  in  the 
shops,  it  is  sometimes  in  white  micaceous  scales ;  very  soluble  in  water, 
moderately  soluble  in  alcohol,  and  has  an  astringent  metallic  taste.  When 
heated,  it  fuses  and  gives  out  an  inflammable  vapor,  having  the  odor  of 
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acetic  acid ;  the  mineral  acids  decompose  it  with  the  liberation  <rf  aoetle 
acid  vapors. 

It  is  used  as  a  topical  remedy,  in  the  form  of  collyrium,  in  ophthal* 
mia,  and  as  an  injection  in  gonorrhoea^  gloet>  leucorrhcea,  &c. 

Zinci  Chhridum.    ZnCl«68.    {Chloride  of  Zinc.    Butter  of  Zinc) 

Take  of  Zinc,  in  small  pieces,    .        •    Two  troyounces  and  a  hall 
Nitric  acid  (sp.  gr.  1.42), 
Prepared  chalk,  each    .        .    Sixty  grains. 
Muriatic  acid, 
Water,  each         .        .        .A  sufficient  quantity. 

To  the  zinc,  in  a  glass  or  porcelain  vessel,  add  gradually  sufficient 
muriatic  acid  to  dissolve  it;  then  strain,  add  the  mtric  acid,  and  eva- 
porate to  dryness.  Dissolve  the  dry  mass  in  water,  add  the  chalk, 
and,  having  allowed  the  mixture  to  stand  for  twenty-four  hours^  filter 
and  again  evaporate  to  dr^ess,  fuse  the  mass  and  pour  it  ovX  oa  a 
tile  or  flat  stone,  and  when  it  is  hard  break  it  in  pieces. 

This  beautiful  preparation  is  well  prepared  by  the  above  prooeas  of 
the  Pharmacopoeia.  The  chloride  of  zino  being  first  formed  by  the 
action  of  the  muriatic  acid  on  the  metal,  the  next  step  is  to  separate 
tiie  iron  derived  from  the  muriatic  acid,  and  from  the  zino ;  tiiia  is 
done  by  the  use  of  nitric  acid,  which  peroxidizes  the  iron,  and,  on 
evaporation  to  dryness,  dissolving,  treating  with  chalk,  and  filtering; 
the  peroxide  is  left  behind.  Another  method,  which  is  effectual  in 
removing  iron,  is  to  add  to  the  solution  a  little  freshly-precipitated 
hydrated  carbonate  of  zinc;  filter  and  evaporate. 

The  final  concentration  of  the  liquid  requires  care,  as,  by  pushing 
the  heat  too  far,  the  chloride  is  decomposed,  and  contains  a  portion  of 
insoluble  subchloride  or  oxide ;  on  the  other  hand,  care  must  be  taken 
to  free  it  entirely  of  water,  otherwise  it  will  not  harden  into  solid  and 
dry  masses.  The  proper  point  is  ascertained  by  dipping  into  it  ftgl^M 
rod,  on  which  it  snould  thicken  into  a  hard,  dry  coimition.  ^ere 
are  two  wavs  of  finishing  this  operation.  In  one  case,  the  mass^  in  its 
frised  condition,  is  pourecl  on  to  a  dry  marble  slab,  and,  when  nearly 
cool,  is  broken  into  fragments,  and  put  immediately  into  dry  lenlt- 
mouth  bottles,  usually  of  Sj  capacity.  Another  plan  is  to  warm  the 
bottles  thoroughly  in  a  sand  bath,  and  drop  the  fused  mass,  a  littie  at 
a  time,  into  them ;  if  in  the  proper  condition,  the  separate  concretions 
will  not  run  together,  but  remain  in  a  convenient  shape  for  removal 
from  the  bottie  when  required. 

Chloride  of  zinc,  as  thus  prepared,  is  white,  crystalline,  and  semi-trans- 
parent, rapidly  absorbing  water,  if  exposed  to  the  air ;  soluble  in  alcoho^ 
and  water.  If  a  large  amount  of  sediment  is  present  in  the  aqueous  soli 
tion,  it  may  be  inferred  that,  by  the  intense  heat  employed  in  its  concentra- 
tion and  fnsion,  a  portion  has  been  reduced  to  the  condition  of  oxide  as 
above.  The  addition  of  a  little  dilate  HCl  will  dissolve  this  sediment.  From 
the  use  of  chalk  in  the  officinal  process,  the  salt  Is  contaminated  with  a  little 
CaCl,  which  is  an  unimportant  imparity. 

A  mixture  of  chloride,  with  a  sufficient  quantity  of  oxide  of  zino^ 
forms  a  good  filling  for  teeth,  becoming  very  hard  by  time. 
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It  is  used  as  a  powerful  esoharotioy  and  as  a  remedj  for  toothacbe. 
In  solution,  it  is  an  antiseptic,  especially  adapted  to  dissecting-room 
parposes ;  it  is  oonyenient  to  employ  a  solution  of  zinc  in  muriatic 
acid,  without  either  purifjring  or  concentrating  it 

The  following  solution  is  a  good  antiseptic  for  this  purpose : — 

Take  of  Zinc     ^ 9>  iy. 

Hydrocnloric  acid fib  iv  or  q.  a. 

Water 9fluarts. 

Dissolve,  avoiding  excess  of  acid.  The  solution  contains,  about  one 
part  of  chloride  of  zinc  in  twelve. 

Zinci  Cyamdum.    ZnCy«58.3.    {Cyanwret  of  2Xnc.) 

Prepared  by  double  decomposition  between  solutions  of  cyanide 
of  potassium  and  sulphate  of  zinc,  or  by  conducting  gaseous  hydro- 
oyanic  acid  into  a  solution  of  acetate  of  zinc.  The  latter  is  the  best 
process. 

It  is  a  brilliant  white  powder,  insoluble  in  water,  soluble  in  dilute 
minend  acids ;  it  is  tasteless  and  inodorous,  but,  when  triturated,  the 
odor  of  prussic  acid  is  given  off. 

It  combines  the  properties  of  hydrocyanic  acid  with  those  of  zinc, 
and  has  been  used  in  epilepsy,  chorea,  and  similar  diseases,  in  doses 
of  one-half  to  one  grain. 

It  is  wholly  solable  in  muriatic  acid,  precipitated  white  by  carbonate  of 
ammonia,  dissolyed  again  in  an  excess ;  and  in  this  solntion,  no  precipitate 
is  caosed  by  phosphate  of  soda ;  a  white  precipitate  by  salphuret  of  hydrogen. 

JZind  Ferrocyanidum,     Ferrocyanurei  of  Zinc,    (2KCy+FeCy)-f8 

(2ZnCy + FeCy)+ 12  Aq. 

This  salt  has  sometimes  been  mistaken  for  the  cyanide  of  zinc,  and 
care  is  necessary  to  distinguish  them,  as  the  cyanide  is  poisonous  in 
the  medicinal  doses  of  the  ferrocyanide.  This  is  preparea  by  precipi- 
tating sulphate  of  zinc  bjr  ferrocyanide  of  potassmm. 

It  IS  a  white  powder,  similar  in  appearance  to  the  former,  but  little 
soluble  in  boiling  muriatic  acid.  It  has  been  used  in  similar  com- 
plaints in  doses  of  two  grains  and  more. 

It  may  be  considered  pure,  if  it  is  of  a  purely  white  color,  and  yields 
nothing  to  cold  muriatic  acid. 

Zinci  lodidum.    ■■  Znl,  =  158.6. 

Two  parts  iodine,  one  part  zinc,  and  four  parts  water,  are  digested 
until  the  color  of  iodine  has  disappeared ;  after  filtration,  it  is  evapo- 
rated until,  when  poured  upon  a  cold  slab,  it  hardens ;  a  little  iodme 
has  then  been  expelled. 

It  is  in  white,  very  deliquescent  pieces,  forming  a  turbid  solution  with 
water  and  alcohol.     It  should  be  wholly  soluble  in  carbonate  of  ammonia. 

It  is  caustic  and  poisonous,  and  used  only  externally  in  aqueous 
Bolution,  or  in  ointments,  containing  gr.  xy  to  xxx  to  the  ounce. 
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Zinci  LacUu.    2ZqO,L  +  6  Aq*-  215.    {Laetale  of  Zinc.) 

The  lactate  is  prepared  by  dissolving  carbonate  of  zinc  in  lactic  acid, 
or  by  double  decomposition  between  hot  concentrated  solutions  of 
lactate  of  potassa  or  lime  and  chloride  of  zinc. 

It  crystallizes  in  fonr-sided  prisms,  of  an  acid  reaction,  and  a  sour  styptic 
taste ;  they  require  58  parts  of  cold  water  for  8olatl<A,  and  are  nearly  solu- 
ble in  alcohol. 

It  is  used  in  epilepsy  in  doses  of  two  grains  three  times  a  day,  gra- 
dually increasing  the  dose. 

Zinci  Valeriaruxs.  ZnO^Yaae  188.8.    {Valerianate  of  Zinc.) 

Prepared,  according  to  the  U.  S.  Pharmacopoeia,  by  deoompoBin^ 
two  troyounces  and  seven  drachms  of  sulphate  of  zinc  with  two  and 
a  half  troyounces  of  valerianate  of  soda  m  solution  at  212^  F.  Qd 
evaporation,  crystals  of  the  valerianate  collect  on  the  surface,  and  are 
skimmed  off,  washed  with  cold  water  to  separate  adhering  sulphate 
of  soda,  and  dried ;  a  second  evaporation  secures  a  second  crop  of 
crystals. 

The  salt  is  in  pearly  scales  with  a  faint  valerian  odor,  astringent  metallic 
taste  ;  soluble  in  160  parts  of  water,  and  in  60  of  alcohol  of  the  sp.  gr.  .888. 
Its  solutions  have  an  acid  reaction,  and  become  turbid  when  heated  and  clear 
again  on  cooling.  When  the  salt  is  distilled  with  sulphuric  acid,  the  distil- 
late added  to  a  concentrated  solution  of  acetate  of  copper  does  not  distnrh 
its  transparency. 

It  is  a  good  deal  prescribed,  perhaps  as  much  so  as  any  other  salt 
of  valerianic  acid,  being  adapted  to  a  variety  of  nervous  affections. 
Dose,  gr.  j  to  ij  in  pill,  repeated  at  intervals. 

Cadmium.    Cd=s56 

Cadmium  is  a  rare  met^l  which  usually  accompanies  the  zinc  ores; 
it  was  discovered  in  1817  as  an  impurity  in  medicinal  preparations  of 
zinc.  It  has  a  white  tin  color,  a  high  metallic  lustre,  is  very  malleable, 
and  oxidizes  slowly  in  the  air ;  its  specific  cavity  is  8.6.  Its  salts  are 
isomorphous  with  the  corresponding  salts  of  zinc.  Its  compound  wiA 
oxygen  is  oxide  of  cadmium,  CdO=64. 

Tests  for  Oxide  of  Cadmium. — Sulphuretted  hydrogen  and  snlphoretof 
ammonium  cause  a  bright  yellow  precipitate,  insoluble  in  an  excess ;  am- 
monia a  white  precipitate,  easily  soluble  in  excess ;  potassa  and  the  alkaline 
carbonates  a  white  insoluble  precipitate ;  zinc  precipitates  the  metal.  The 
compounds  of  cadmium  when  mixed  with  oxalate  of  potassa  and  exposed  to 
the  inner  flame  of  the  blowpipe,  produce  a  brownish-yellow  incrastatton 
without  any  metallic  globules. 

Preparations  of  Cadmium. 


Cadmii  sulphas,  Cd0,S0,-f-4H0,  oolorless  crystals,  soluble  in  water. 
Cadmii  iodidum^  Cdl,  soluble  in  alcohol  and  water. 
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JSht^haie  of  Cadmium.     GdO,S03 + 4Aq— 140. 

The  metal  cadmium  is  dissolved  in  nitric  acid^  diluted  with  an  equal 
bulk  of  water,  by  the  aid  of  heat,  carbonate  of  soda  is  then  aaded 
(three  parts  to  two  of  the  NO^  used\  which  precipitates  the  carbonate 
of  cadmium ;  this  is  washed  until  tne  water  passes  tasteless  and  dis- 
solved in  sulphuric  acid,  diluted  with  water;  it  is  then  evaporated  and 
flet  aside  to  crystallize. 

Sulphate  of  cadmiam  is  in  colorless,  prismatic  crystals,  efflorescent  in  the 
air,  and  very  solnble  in  water.  Its  solution,  even  when  rendered  decidedly 
acid,  yields,  on  the  addition  of  hydrosulphate  of  ammonia,  a  yellow  precipi- 
tate, insoluble  in  an  excess  of  the  precipitant 

It  is  used  almost  exclusively  in  nervous  and  inflammatory  diseases 
of  the  eye  and  ear,  in  solutions  containing  a  grain  to  an  ounce  or  two 
of  rose-water,  or  in  ointments,  about  five  grains  to  a  drachm  of  oint- 
jnent ;  for  injections  to  the  ear,  somewhat  stronger. 

Iodide  of  Cadmium.    OdI«  182.8. 

This  salt  has  been  proposed  as  a  substitute  for  iodide  of  lead,  the 
intense  yellow  color  of  which  is  sometimes  objectionable,  as  liable  to 
discolor  the  skin.  It  is  prepared  by  dissolving  iodine  with  granu- 
lated cadmium  under  water,  and  evaporating  the  solution,  when  the 
salt  crystallizes  in  colorless  six-sided  tabular  crystals,  soluble  in  alco- 
hol and  water,  and  fusible  on  the  application  of  heat.  It  is  exten- 
rively  used  in  photography. 

C.  L.  Heinitsh,  of  Lancaster,  proposes  an  ointment  containing  3j  of 
the  salt  to  3j  of  lard,  flavored  with  oil  of  neroli.  He  triturates  the 
iodide  with  20  drops  of  ether  till  in  fine  powder,  then  mixes  with  the 
lard. 

Nickel.    Ni=29.6. 

This  is  a  rare  metal  obtained  from  an  ore  of  arsenic  found  in  West- 

Ehalia.  It  is  fixed  in  the  fire,  and  is  hence  left  behind  after  the  distil- 
ition  of  arsenic,  and  when  purified  is  found  in  commerce  as  a  white, 
hard,  malleable  magnetic  metal,  capable  of  receiving  a  lustre  rivalling 
silver,  sp.  gr.  8.82 ;  it  is  not  oxidizea  by  the  air,  and  is  little  attacked  by 
acids,  except  in  the  presence  of  nitric  acid  which  dissolves  it  freely ; 
it  forms  two  oxides,  a  proto  and  sesquioxide,  the  medicinal  sulphate 
being  a  salt  of  the  protoxide ;  the  protosalts  are  all  of  a  green  color. 

Nickel  is  recognized  by  the  following  tests :  Canstic  alkalies  give  a  pale 
apple-green  precipitate,  insolnble  in  excess,  but  soluble  in  solution  of  carbo* 
nate  of  ammonia,  yielding  a  greenish-blue  liquid.  Ammonia  giTes  a  similar 
precipitate,  soluble  in  excess,  and  yielding  a  deep  purplish-blue  solution. 
Ferrocyanide  of  potassium  gives  a  greenish- white  precipitate.  Sulphuretted 
hydrogen  occasions  no  change  in  solutions  of  nickel  containing  free  mineral 
acids,  but  in  alkaline  solutions  gives  a  black  precipitate. 

NiccoU  Sulphas.    {Sulphate  of  Nickel    NiO,SO,-f-7Aq=  140.5.) 

This  salt  is  formed  by  dissolving  carbonate  or  oxide  of  nickel  in 
dilute  sulphuric  acid,  and  gently  concentrating  by  evaporation  so  that 
crystals  may  form. 
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It  is  in  emerald-green  prismatic  crystals,  efflorescent,  soloble  in  8  parts  of 
cold  water,  insoloble  in  alcohol  and  ether.  It  has  a  sweet,  astringpent  taste, 
composition  NiO,SOg+TAq;  crystallized  at  a  higher  temperature  it  con- 
tains only  6Aq. 

This  salt  is  used  as  a  tonic.  Prof.  Simpson  employed  it  successfully 
in  a  case  of  obstinate  periodic  headache.  The  dose  is  from  j^  grain  to 
1  grain,  three  times  a  day,  given  in  the  form  of  pill  or  simple  solution. 

Cobalt.    Co—  29.5. 

This  metal  is  found,  like  the  foregoing,  in  ores  of  arsenic,  and  the 
crude  mineral,  sold  as  fly-stone  by  druggists,  appears  to  be  an  ore 
containing  cobalt  and  arsenic.  The  metal  itself  is  white,  brittle, 
strongly  magnetic,  unchanged  in  the  air,  feebly  acted  on  by  dilute 
hydrochloric  and  sulphuric  acids. 

Solations  of  the  salts  of  cobalt  are  known  as  follows :  Solution  of  ammo- 
nia gives  a  blae  precipitate,  slightly  soluble  in  excess,  with  a  brownish-red 
color.  Solution  of  potassa  a  blue  precipitate,  turning  to  yiolet  and  red  when 
the  liquor  is  heated.  Sulphuretted  hydrogen  produces  no  change  in  acid 
solutions,  but  with  ammonia  gives  a  black  precipitate.  Melted  with  borax 
before  the  blowpipe,  it  gives  a  bead  of  magnificent  blue  color. 

Protoxide  of  CobaU.     CoO,«87.5. 

This  is  the  only  compound  used  in  medicine ;  it  is  a  powder  of  an 
ash-gray  color,  and  has  been  employed  as  a  remedy  in  rheumatism. 
It  is  formed  by  precipitation  from  the  nitrate  or  chloride  with  carbo- 
nate of  soda,  washing  and  igniting.  Its  chief  use  is  in  forming  beau- 
tiful blue  colors  in  glass,  enamels,  &c.  Its  dose  as  an  emetic  is  10 
grains,  as  an  alterative  much  less. 


CHAPTER    VIII. 

ON  LEAD,  SILVER,  BISMUTH. 

Plumbum.    Pb-=  103.6.    (Lead.) 

Metallic  lead  is  not  used  in  medicine,  nor  is  it  officinal  for  use  in 
preparing  any  of  its  salts.  It  is  abundantly  diffused  in  the  form  of 
galena,  a  native  sulphuret,  which  is  extensively  worked  in  this  country 
for  the  production  of  the  metal.  Exposed  for  a  long  time  to  its  influ- 
ence, inaividuals  exhibit  symptoms  of  slow  poisoning,  called  lead  colic 
In  over-doses  its  salts  are  poisons. 

Lead  is  a  soft  bluish-colored  metal,  very  malleable  and  fusible ;  its 
properties  are  familiar  to  most.  It  forms  five  oxides,  of  which  the 
one  most  important  in  a  pharmaceutical  point  of  view  is  the  protoxide. 

The  lead  salts  show  the  following  reactions : — 

A  brown  or  black  precipitate  by  sulphuretted  hydrogen  and  sulphuret  of 
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ammonium ;  ft  white  precipitate  bj  muriatic  acid  and  soloble  chlorides,  solu- 
ble in  much  water ;  a  yellow  precipitate  by  iodide  of  potassium,  soluble  in 
boiling  solutions  of  alkaline  chlorides  and  iodides ;  a  yellow  precipitate  by 
chromate  of  potassa,  scarcely  soluble  in  dilute  nitric  acid  ;  a  gray  metallic 
precipitate  by  tin  and  zinc ;  a  white  precipitate  by  ferrocyanuret  of  potassium. 

Preparations  of  Lead. 

Plnmbi  ozidnm  (litharge),  PbO.    Yellow  or  reddish  flakes  or  powder. 

Emplastmm  plnmbi.    See  fixed  oils,  also  plasters. 

Plumbi  oxidum  rubrum,  2(or3)PbO+PbO,.     Red  lead.     Bright  red  powder. 

Plnmbi  aeetas,  PbO,Ao,+3Aq.    Matted  adoolar  oiystals  whitish  by  eflloresoenee. 

Liqiior  plnmbi  snbaoetatis,  2  (or  3)  PbO^o  in  Aq.    A  olear  hearj  liquid,  depositing 

white  carbonate. 
Liqnor  plnmbi  snbaoet.  dilntns.    f  5ilJ  Hq*  plumb,  snbacet.  to  OJ. 
Plnmbi  oarbonas,  2PbO,COg4-PbO,HO.  f    A  heaTj,  white,  opaque  powder. 
Plnmbi  nitras,  PbO.NO^.     White  crystals,  soluble  in  water,  disinfectant. 
Plnmbi  iodidnm,  Pbl.     A  bright  yellow  amorphous  powder,  used  in  ointment. 
Ptumbi  ehloridumf  PbCl.    Flat  needle-shaped  crystals,  used  externally. 
Plumbi  tannas  (cataplasma  ad  decnbitum). 

Plumbi  Oxidum  Semivitreum.    PbO"»  111.5.    {Semivitrified  Oxids  of 

Lead.    Litharge.) 

This,  which  is  a  common  variety  of  protoxide  of  lead  (PbO),  is  gene- 
rally obtained  as  a  secondary  product  in  the  cupellation  of  arffentiferous 
galenas,  when  the  oxide  becomes  fused  or  semivitrified,  and  is  driven 
off  in  hard  particles  of  a  scaly  texture.    English  litharge  is  the  best 

It  is  in  the  form  of  small  red  or  orange  red  scales,  devoid  of  smell  or 
taste  ;  soluble,  or  almost  entirely  so,  in  dilute  nitric  acid.  It  is  occasion* 
ally  contaminated  with  iron  and  copper,  and  contains  a  little  carbonic  acid. 
If  carbonate  of  lead  is  present,  effervescence  takes  place  with  dilute  nitric 
acid ;  this  solution  has  a  green  color  if  copper,  and  a  yellow  or  brownish 
color  if  iron  is  present 

It  is  chiefly  used  for  its  effect  on  fixed  oils,  with  which  it  combines, 
and  hence  occasions  paint  to  which  it  is  added,  to  dry  and  harden 
rapidly.    (See  Emplastrum  Plumbi,) 

Plumbi  Oxidum  Rubrum.    Pb30^— 842.8.    {Red  Lead,    Minium,) 

The  yellow  protoxide  of  lead,  which  is  commerciallj^  known  by  the 
name  of  massicot^  and  which  differs  from  litharge  in  its  mode  oi 
preparation  and  properties,  though  similar  in  composition,  is  introduced 
into  a  reverberatory  furnace,  there  calcined  for  48  hours,  heated  to 
redness  and  allowed  to  cool  slowly.  Or  the  hot  massicot  is  cooled  by 
being  sprinkled  with  water,  and  after  levigation  heated  in  closed  tin 
boxes  to  redness ;  the  slower  the  product  is  allowed  to  cool,  the  finer 
will  be  the  color. 

It  is  a  heavy  scaly  powder  of  a  bright  red  color,  which  appears  yellow 
when  rubbed  upon  paper.  Before  the  blowpipe  upon  charcoal  it  is  wholly 
reduced  to  the  metallic  state ;  exposed  to  the  light  it  is  blackened  somewhat, 
by  being  partially  reduced. 

Its  chief  use  is  as  a  red  paint ;  it  enters  into  the  composition  of  a 
few  ancient  plasters.    (See  Emplaatra) 
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Plumbi  Acetas.    Pb,0, Ac  +  3 Aq— 189.6.    {Saccharum  ScUumi. 

.    Sugar  of  Lead.) 

Made  by  dissolving  litharge  in  acetic  acid,  evaporating  the  solution, 
and  crystiulizing ;  also  by  the  direct  action  of  vinegar  upon  sheets  of 
lead  partially  exposed  to  the  air,  so  as  to  become  oxidized,  when  the 
oxide  being  dissolved  in  the  acid,  the  salt  may  be  obtained  in  spongy 
masses  composed  of  interlaced  acicular  crystals,  possessing  an  acetic 
odor,  and  sweet  metallic  taste ;  exposed  to  the  air  it  effloresces  slightly, 
is  soluble  in  twice  its  weight  of  cold  water,  and  less  of  boiling  water, 
communicating  a  turbidness  to  the  solution  from  taking  up  CO,  which 
water  generally  holds ;  this  turbidness  may  be  removed  by  the  addi- 
tion of  a  little  acetic  acid  or  vinegar. 

It  is  precipitated  as  a  white  carbonate  bj  carbonate  of  soda,  a  yellow 
iodide  by  iodide  of  potassium,  and  a  black  sulphuret  by  sulphnretted  hydro- 
gen. It  is  also  incompatible  with  all  acids,  and  with  namerous  soluble  salts. 
If  sugar  of  lead  contains  iron,  ferrocyanide  of  potassium  will  cause  a  bluish 
precipitate ;  if  copper  is  present,  the  precipitate  will  have  a  reddish  color. 

Sugar  of  lead  is  very  extensively  employed,  both  internally  and 
externally.  It  ranks  as  a  sedative  astringent,  checking  morbid  dis- 
charges, diminishing  the  natural  secretions,  and  is  capable  by  various 
combinations  of  filling  a  variety  of  indications  in  disease.  One  of 
the  chief  uses  of  this  salt  is  as  an  ingredient  in  preparations  for  the 
hair  which  are  designed  to  produce  a  ^adual  change  of  color,  while 
by  its  astringency,  it  promotes  the  healthy  and  increased  growth  of 
the  hair.  The  too  free  use  of  these  applications  is  believed  to  have 
produced  serious  cephalic  disease.  Doss,  gr.  ss  to  iij  in  pill,  care 
Doing  taken  not  to  induce  its  poisonous  effects.  Externally,  it  is  used 
in  solution  from  gr.  j  to  gr.  viij  to  f  5j  as  a  sedative,  astringent,  and 
desiccant  to  inflamed  parts. 

Liquor  Plumbi  Subacetatis  U.  S.  P.  2PbO,Ac— 2745  in  Aq^Soltdion 
of  Diacetate  of  Lead.    GoulardCs  JSaUract.   Strong  Lead  Water.) 


Take  of  Acetate  of  lead Sxyj    3ij. 

Semivitrified  oxide  of  lead,  in  fine  powder    3ixss    S'lxsa. 
Distilled  water Oiv    Oss. 

Boil  them  together  in  a  glass  or  porcelain  vessel  for  half  an  hour, 
occasionally  adding  distilled  water  so  as  to  preserve  the  measure,  and 
filter  through  paper ;  keep  the  solution  in  closely-stopped  bottles.  By 
the  action  of  litharge  on  acetate  of  lead,  an  additional  equivalent  of 
the  oxide  enters  into  the  composition  of  the  salt,  forming  diacetate 
which  remains  in  solution,  while  a  basic  acetate  is  separated  on  the 
filter. 

This  is  one  of  the  simple  preparations  readily  prepared,  even  by 
the  country  practitioner.  The  litharge  should  be  in  very  fine  powder 
before  commencing  the  process,  and  care  should  be  taken,  by  con- 
stant stirring,  to  prevent  its  caking,  and  the  consequent  fracture  of  the 
vessel ;  an  evaporating  dish  will  be  found  convenient,  and  in  filtering, 
a  covered  funucl  will  be  useful ;  the  filter  should  be  strengthened  by 
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H  small  filter  set  into  the  funnel  at  its  narrowest  part^  in  which  the 
plaited  filter  mkj  rest. 

Solation  of  subacetate  of  lead  is  a  clear  colorless  liquid,  sp.  gr.  1.26*7, 
with  an  alkaline  reaction,  and  sweet,  metallic  astringent  taste  ;  agrees  with 
the  acetate  in  most  of  its  properties,  except  that  it  precipitates  arabin  and 
numerous  coloring  matters  and  organic  principles  not  precipitated  by 

PbO,Ac.  It  is  remarkable  for  its  great  affinity  for  carbonic  acid,  which 
occasions  a  precipitate  of  carbonate  of  lead,  merely  on  exposure  to  the  air. 
If  this  solution  should  be  contaminated  with  copper,  this  metal  will  be  re- 
moYcd  by  immersing  a  strip  of  bright  metallic  lead  in  it 

Diluted  with  water,  it  is  applied  as  a  sedative  lotion  to  sprains, 
bruises,  &c.    (See  CcnUum,  arid  Linimentum  Plumbi  Subacetatis.) 

Liqtuyr  Plumbi  Subacetatis  Dilutus  U.  S.  P.    '{Lead  Water.) 

Take  of  Solution  of  subacetate  of  lead          .        .    f  5iij. 
Distilled  water Qj. 

Mix  them. 

The  water  containing  carbonic  acid  will  produce  a  precipitate  of 
carbonate  of  lead,  which  exposure  to  the  air  will  increase  so  that  the 
preparation  is  liable  to  become  inert,  and  should  be  mixed  when  re- 
quired. Lead-water  is  generally  regarded  as  a  very  weak  preparation, 
and  but  for  its  popular  employment  as  a  cooling  wash,  might  be  made 
much  stronger,  as  may  be  readily  done  by  extemporaneous  prescrip- 
tion. The  proportion  indicated  in  the  last  edition  of  the  Pharma- 
copoeia is  f  5iij  to  Oj ;  previously  it  had  been  f  5ij  to  Oj. 

Plumbi  Carbonas.     2(PbO,COJ+PbO,HO=- 887.8. (?)     {White  Lead.) 

This  important  substance,  which,  as  ground  in  oil,  is  extensively 
used  as  a  pigment,  is  obtained  by  two  methods:  1.  By  passing  a 
stream  of  CO,  through  a  solution  of  subacetate  of  lead.  The  CO, 
combines  with  the  excess  of  PbO,  and  precipitates  as  PbO,COj,  while 
a  neutral  acetate  of  lead  remains  in  solution ;  this  is  boiled  with  a 
fresh  addition  of  PbO,  and  again  brought  to  the  condition  of  subace- 
tate, and  treated  as  before  with  CO^.  This  plan  is  pursued  by  the 
French  and  Swiss  manufacturers.  2.  Our  own  manufacturers  cast  the 
lead  into  thin  sheets,  which  are  then  rolled  into  cylinders,  five  or  six 
inches  in  diameter,  and  seven  or  eight  high ;  each  cylinder  is  placed 
in  an  earthen  pot,  containing  Oss  vinegar,  the  lead  being  supported 
by  projecting  pieces  from  contact  with  the  vinegar.  Strata  of  these 
pots  are  arranged  in  sheds,  with  refuse  stable  materials,  which  are 
ffiving  ofl*  COj,  and  have  a  certain  elevation  of  temperature  due  to 
fermentation.  At  the  end  of  six  weeks,  the  stacks  are  unpacked,  and 
the  sheet  lead  is  found  almost  entirelv  converted  into  a  flaky,  white, 
friable  substance,  which  is  the  white  lead.  This  is  separate,  and  re- 
duced to  fine  powder.  Carbonate  of  lead  is  a  heavy,  opaque  sub- 
Btance,  in  powder  or  friable  lumps,  insoluble  in  water,  of  a  fine  white 
color,  great  opacity,  inodorous,  and  nearly  insipid.  The  analyses  of 
Mulder  and  otners,  of  different  specimens  of  white  lead,  show  that  it  con- 
tains various  proportions  of  carbonate,  PbO,CO„  and  hydrated  oxide, 
PbO, no,  so  that  its  combining  proportion  is  not  uniformly  as  aboxtu 
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Carbonate  of  lead,  to  ftirnish  a  cheaper  paint,  is  often  mixed  with  ral- 
phate  of  baryta,  lime,  or  lead,  or  with  carbonate  of  lime  (chalk) ;  the  lait 
imparity  will  remain  behind  when  the  article  is  dissolyed  in  canstic  potassa; 
the  former  are  all  insolnble  in  dilated  nitric  acid,  which  readily  diBSolTes  the 
carbonate  of  lead. 

This  is  regarded  as  the  most  poisonous  of  the  lead  salts ;  it  is  em- 
ployed externally  as  a  dasting  powder  in  excoriations  of  childreiif 
and  as  an  astringent  and  sedative  dressing  to  ulcers  and  inflamed  sur- 
faces.   (See  Unguentum  Plumhi  Carbonalis.) 

Plurnbi  Niiraa.    PbO,NO,=  165.6.    {NitraU  of  Lead.) 

Litharge  is  dissolved  in  nitric  acid,  by  the  aid  of  heat ;  the  liquid 
filtered,  and  set  aside  to  crystallize ;  the  PbO  unites  directly  with  the 
NOj  to  form  the  nitrate,  which  is  an  anhydrous  salt,  in  beautiful  white, 
nearly  opaque,  octahedral  crystals,  permanent  in  the  air,  of  a  sweet 
astringent  taste,  soluble  in  water  and  alcohol. 

It  is  an  effectual  disinfectant^  decomposing  sulphuretted  hydrogen, 
and  the  hydrosulphurets  contained  in  putrescent  animal  fluids. 

Ledoyen^s  Disinfecting  Fluid,  which  is  greatly  esteemed  abroad,  is  a 
solution  of  this  salt  in  water  3j  to  f  3j.  It  may  be  made  directly  by 
dissolving  carbonate  of  lead,  or  litharge,  in  diluted  nitric  acio,  to 
saturation,  and  will  be  found  extremely  useful  in  sick  chambers,  where 
the  alvine  discharges  are  fetid  and  infectious. 

Plumhi  Nitras  Fusa. — If  nitrate  of  lead  is  fused  at  a  temperature 
not  high  enough  to  decompose  much  of  it^  it  may  be  moulded  like 
^unar  caustic,  and  applied  in  a  similar  manner. 

Plumhi  lodidum.    Pbl«  229.9     {Iodide  of  Lead) 

Take  of  nitrate  of  lead,  iodide  of  potassium,  each,  four  troyounoes. 
Distilled  water  a  sufficient  quantity. 

With  the  aid  of  heat,  dissolve  the  nitrate  of  lead  in  Oiss,  and  the 
iodide  of  potassium  in  Oss  of  the  distilled  water,  and  mix  the  solutions. 
Allow  the  precipitate  formed  to  subside,  and  having  poured  off  the 
supernatant  liquid,  wash  it  with  distilled  water,  and  dry  it  with  a 
gentle  heat.    ( U.  S.  P.) 

This  process  may  be  readily  accomplished  with  the  apparatus  usii- 
ally  pertaining  to  a  country  practitioner's  outfit ;  in  fact,  it  is  one  of 
the  easiest  processes  of  the  Pharmacopoeia.  The  two  salts,  dissolved 
separately,  may  be  mixed  in  a  wide  mouth  bottle,  and  the  precipitate 
collected  in  a  plain  filter. 

Iodide  of  lead  is  a  bright  yellow,  heavy,  tasteless,  inodorous  powder, 
which  dissolves  in  1235  parts  of  cold  and  194  parts  of  boiling  water,  and  in 
acetic  acid  and  alcohol.  A  hot  saturated  solution  on  cooling  deposits  the 
salt  in  brilliant  golden  scales.  It  fuses  and  sublimes  yellow,  bat  soon  gives 
off  violet  vapors  from  decomposition.  It  may  be  considered  pare  for  medi- 
cinal use  if  two  grains  of  it  dissolve  in  one  fluidounce  of  boiling  water,  and 
separate  on  cooling  in  brilliant  crystalline  powder. 

This  preparation  is  supposed  to  have  the  resolvent  properties  of 
iodine,  combined  with  those  peculiar  to  lead,  and  hence  it  is  used  in 
ointment  to  reduce  indolent  tumors,  scrofulous  and  syphilitic 
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FlumH  Chhridum.    PbCl*- 139.1. 

Chloride  of  lead  is  obtained  by  precipitating  a  soluble  lead  salt,  and  may 
be  crystallized  from  its  hot  solntion  in  anhydrous  flat  needles,  soluble  in  135 
fparts  of  cold  water. 

,  It  has  been  recommended  as  preferable  to  chloride  of  zinc  in  some  dis- 
eases, especially  cancer ;  externally  as  fomentations  by  dissolying  from  one- 
half  to  one  drachm  in  a  quart  of  water  and  in  ointments  containing  about 
3|j  or  5bs  to  the  ounce. 

Flumbi  7\mna8.    (T^mrude  of  Lead,) 

Under  the  name  of  cataplasma  ad  decubiium,  the  Prussian  Pharmaco- 
pceia  prepares  tannate  of  lead  in  the  following  manner :  2  oz.  oak  bark 
boiled  with  a  sufficient  quantity  of  water  down  to  eight  ounces,  is  mixed 
with  two  ounces  of  solution  of  subacetate  of  lead,  the  precipitate  separated 
by  filtration,  and  used  while  still  moist,  mixed  with  two  drachms  of  alcohol. 

The  tannate  of  lead  is  also  prepared  by  precipitating  tannic  acid  or  an 
infusion  of  galls  by  acetate  of  lead.  The  precipitate  is  much  darkened  dur- 
ing washing  and  drying ;  it  is  made  into  an  ointment  by  mixing  one  drachm 
of  it  with  an  ounce  of  lard  or  other  unctuous  ingredient 

Arqkntum.    Ag«108.    (Silver.) 

This  well-known  metal  is  placed  in  the  list  of  the  Pharmacopoeia  on 
aooount  of  its  use  in  preparing  the  several  salts.  It  is  found  most 
abundantly  as  sulphuret  combined  with  copper,  lead,  and  antimony ; 
the  argentiferous  galena,  already  referred  to  as  furnishing  litharge,  is 
the  most  abundant  source  of  silver. 

Its  physical  properties  are  suflSciently  familiar.  It  is  very  malleable 
and  ductile ;  its  hardness  is  between  that  of  copper  and  gold ;  sp.  gr. 
10.475  to  10.500. 

Silyer  is  freely  soluble  in  nitric  acid,  and  dissolves  in  sulphuric  acid  by  the 
aid  of  heat  Its  surface  is  rapidly  tarnished  by  sulphuretted  hydrogen.  Its 
nitric  acid  solution  should  be  nearly  colorless,  and  when  treated  with  an 
excess  of  chloride  of  sodium,  should  give  a  white  precipitate  entirely  soluble 
in  ammonia,  the  liquor  filtered  from  the  precipitate  with  excess  of  H,C1, 
should  not  be  discolored  by  sulphuretted  hydrogen.  The  alkaline  carbo- 
nates, oxalates  and  ferrocyanides  precipitate  solutions  of  silver  white,  the 
alkaline  arsenites  and  phosphates  yellow.  The  arseniates  red — the  fixed 
alkalies  brown — on  the  surface  of  metallic  copper  or  zinc  it  is  thrown  down 
as  pure  silver.  All  silver  salts  are  more  or  less  blackened  by  the  influence 
of  light,  hence  their  use  in  photography. 

Preparations  of  Silver. 

Aigenti  nitras,  AgO,NOg  (oiyBtala).    Colorless ;  soluble  in  water ;  staining  the  skin. 
Argenti  nitras  fasa.    In  sticks ;  thickness  of  a  quill  nsnallj  wrapped  in  paper. 
Argenti  oxidam,  AgO.    An  olive  brown  insoluble  powder ;  soluble  in  ammonial 
Argenti  cjanidum,  AgOj.    A  white,  odorless,  tasteless,  insoluble  powder. 
Argenti  chhridum^  AgCl.     White  curdy  precipitate  changing  color. 
Argenti  tWtV/um,  Agl.     Pale  yellow,  less  soluble  in  ammonia. 

Argenti  Niiras.    AgO,NO,— 170.    {OrystalUzed  Nitrate  of  Silver.) 

This  salt  is  made  by  dissolving  silver  in  nitric  acid,  evaporating  the 
solution,  and  crystallizing.   The  crystals  are  anhydrous  and  colQrk»&« 
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Its  purity  is  proven  by  precipitating  its  solution  in  distilled  water  with 
muriatic  acid ;  the  filtrate  on  evaporation  must  leave  no  residue.  It 
is  soluble  in  its  weight  of  water,  stains  the  skin  black,  and,  when 
moistened  and  applied,  acts  as  a  caustic,  which  is  its  chief  use.  The 
crystallized  article  is  preferred  for  solution,  being  less  liable  to  be 
adulterated,  and  to  decompose  by  the  action  of  lights  than  the  fused 
and  wrapped  article.  Internally  it  is  given  in  pill  with  a  tonic  ex- 
tract, preferably  extract  of  quassia,  as  an  astringent  and  alterative 
afifecting  the  nervous  system.  When  administered  a  long  time  it  is 
capable  of  staining  the  whole  surface  of  the  body  blue  or  lead  color. 
DosJE,  gr.  i  to  gr.  j. 

Argenti  Nitras  Fusa.   AgO,NO,«170.   {Lunar  Caustic^ 

This  is  made  as  the  preceding,  except  that  instead  of  crystalliziiu; 
it,  the  evaporation  is  carried  further,  and  after  becoming  dry  it  is  fuse^ 
and  when  it  runs  like  oil  is  poured  into  moulds.  It  is  thus  obtained 
in  sticks  of  suitable  sizes  for  application  as  a  caustic ;  it  is,  however^ 
crystalline  in  structure,  and  very  brittle.  When  the  sticks  have 
cooled,  they  are  wrapped  tightly  in  paper,  in  which  thev  are  sold. 
The  crystals  are  more  economical  to  the  purchaser  from  havine  less 
paper  weighed  with  them.  The  heat  applied  in  the  fusion  and  the 
contact  with  organic  matter  reduces  a  portion  to  the  metallic  condition, 
so  that  it  has  a  gray  color,  and  is  not  entirely  soluble.  The  fusible  nature 
of  this  salt  enables  us  to  introduce  it  readily  into  silver  catheters  and 
other  surgical  instruments,  and  also,  by  a  very  ready  expedient^  to 
point  the  sticks  and  alter  them  in  size  thus : — 

Heat  a  half  dollar  held  in  a  pair  of  pincers  over  a  lamp,  and  apply 
to  it  the  end  of  the  stick  of  caustic,  rotating  it  at  such  an  angle  as  to 
give),  the  requisite  sharpness ;  if  the  coin  is  hot  enough,,  the  caustio 
will  fuse  at  the  point  and  take  the  shape  desired. 

The  extensive  use  of  the  nitrate  and  its  high  price  lead  to  the  admixture 
of  nitrate  of  potassa,  espeeiallj  with  the  fnsed  article;  this  adulteration  may 
be  detected  as  described  in  the  case  of  the  crystallized  article,  or  by  passing 
a  stream  of  sulphuretted  hydrogen  into  its  Bolution  till  it  ceases  to  throw 
down  snlphnret  of  silver,  then  filtering  and  evaporating ;  there  should  be  no 
residue.  If  IT  grains  of  the  nitrate  are  dissolved  in  water,  it  should  pre- 
cipitate entirely  the  chlorine  of  6  grains  of  common  salt.  The  following  is 
an  elegant  method  of  testing  approximately  the  amount  of  silver  in  a  speci- 
men of  nitrate  of  silver : — 

Into  a  good  velvet  bottle  cork  insert  a  handle,  which  may  be  of  wire,  and 
in  the  opposite  end  cut  a  small  cavity  sufficient  to  hold  15  grains  of  the 
nitrate,  which  is  to  be  weighed  and  pressed  securely  in ;  now  apply  a  spirit 
lamp  Qame,  which  will  ignite  the  end  of  the  cork  and  melt  the  nitrate.  Tlie 
fused  nitrate,  by  contact  with  the  heated  carbon,  will  be  reduced,  spd- 
deuly  bursting  into  an  intense  flame  of  a  peach  blossom  hue.  On  the  sub- 
sidence of  the  flame  there  will  be  found  a  mass  of  spongy  silver,  which,  when 
washed  and  dried,  should  weigh  about  9.5  grains,  thus:  AgO,NO^sl70& 
Ag=108.     As  170  :  108  : :  15  :  9.53. 

Chloride  of  silver  is  much  introduced  of  latter  years  for  the  purpose 
of  rendering  the  fused  nitrate  less  brittle.    This  admixture  should 
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always  be  distinctly  annonnoed  on  the  label.  It  renders  tbe  salt  only 
partially  soluble  in  water  and  opaque  white,  instead  of  translucent. 

The  stain  of  nitrate  of  silver  on  the  fingers  and  on  articles  of 
clothing  is  sometimes  very  inconvenient ;  it  may  generally  be  removed 
by  a  little  cyanide  of  potassium,  or  by  moistening  the  part  with  tinc- 
ture of  iodine  and  immediately  applying  ammonia,  and  then  washing 
it  off  ' 

So  numerous  are  the  incompatibles  of  nitrate  of  silver  that  it  should 
generally  be  prescribed  in  pill,  and  singly  except  with  some  vegetable 
ezcipient,  as  white  turpentine.  It  generally  forms  a  white  clouo,  with 
the  purest  undistilled  water,  from  the  presence  of  chlorides,  and  in 
water  containing  organic  matter  after  a  time  throws  down  a  brown 
precipitate. 

Ar genii  Chhridum.   AgCln  148.5. 

When  a  silver  salt  is  brought  in  contact  with  muriatic  acid,  or  a 
solution  of  a  chloride,  the  result  is  always  a  white  curdy  precipitate  of 
chloride  of  silver,  which  is  insoluble  in  nitric  acid,  but  dissolves  freely^ 
without  residue,  in  ammonia. 

It  has  been  used  in  syphilis,  epilepsy,  dysentery,  and  other  diseases^ 
in  doses  from  one  to  three  grains  several  times  a  day. 

Argenti  lodidum.    Ag,IaB  284.86. 

It  is  a  pale  yellow  precipitate,  caused  in  solution  of  silver  by  hy* 
driodic  acid  or  iodides ;  insoluble  in  nitric  acid,  and  nearly  insoluble 
in  ammonia. 

It  has  been  used  in  similar  complaints  to  those  in  which  the  chlo- 
ride  is  prescribed,  when  the  modified  effect  of  an  iodide  is  desired. 
The  dose  is  one  or  two  grains. 

ArgeiUi  Oxidum,   AgO*- 116.   {Protoxide  of  Silver) 

Take  of  nitrate  of  silver  four  troyounces ;  distilled  water  half  a 
pint ;  solution  of  potassa  a  pint  and  a  half,  or  sufficient. 

Dissolve  the  nitrate  of  silver  in  the  water,  and  add  the  solution  of 
potassa  as  long  as  it  produces  a  precipitate;  wash  this  repeatedly 
with  water,  until  the  washings  are  nearly,  tasteless.    Lastly,  dry  the 

f)recipitate,  and  keep  it  in  a  well-stopped  bottle,  protected  from  the 
ight,    {U.S.P) 

This  18  an  olive-brown  powder,  nearly  insolnble  in  water,  bat  soluble  iu 
ammonia  and  in  acids.  It  may  be  considered  pnre  if  it  is  wholly  soluble  in 
ammonia  and  in  nitric  acid,  and  if  the  latter  solution,  when  treated  like  the 
nitrate,  leaves  no  residue,  and  if  on  being  precipitated  by  chloride  of  sodium 
in  excess,  the  supernatant  liquid  is  not  discolored  by  HS. 

It  is  used  instead  of  nitrate  of  silver  for  the  tonic  effects  of  the  silver 
salts.    Dose,  gr.  ss  to  gr.  ij. 

A  r genii  Cyanidum.     AgCy  =134.     (  Cyanide  of  Silver) 

The  salt  is  elsewhere  described  in  connection  with  its  use  in  prepar 
ing  hydrocyanic  acid.     It  is  a  tasteless,  white  powdet,  \\i^\3i\Aa  vci 
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"water,  soluble  in  ammonia  and  in  cyanide  of  potassium ;  and  wbeii 
decomposed  by  muriatic  acid,  the  solution  must  not  contain  any  fixed 
matter.    When  heated,  it  yields  cyanogen  and  metallic  silver. 

BiSMUTHUM.    Bis  213.    (Bismuth.) 

This  is  a  metal,  of  a  pinkish- white  color,  found  native ;  very  brittle; 
fuses  readily,  and  crystallizes ;  soluble  in  diluted  nitric  acid,  and  the 
nitrate  is  {)recipitated  by  water.  It  is  chiefly  prepared  in  Germany, 
whence  it  is  exported ;  it  generalljr  contains  both  arsenic  and  copper, 
to  free  it  from  which  the  following  dry  process  is  recommended: 
Heat  to  redness,  in  a  covered  crucible,  a  mixture  of  oxide  or  snbni- 
trate  of  bismuth,  with  half  its  weight  of  charcoal,  or  mix  sixteen 
ounces  of  the  metal,  powdered  with  two  ounces  of  carbonate  of  8oda» 
and  two  drachms  of  sulphur ;  mix,  fuse  for  an  hour,  and  separate  the 
metal  from  the  scori». 

Bismuth  is  used  in  the  composition  of  type  metal,  solder,  pewter, 
and  fusible  metals.  The  following  proportions  yield  useful  aHom 
adapted  to  baths,  and  to  taking  impressions  of  plaster  casts,  oa 
The  alloy  of  8  parts  bismuth,  5  lead,  3  tm,  melts  at  202°  F.  That  com- 
posed of  2  bismuth,  1  lead,  1  tin,  melts  at  200.75®  F. 

It  is  little  afifected  by  the  air ;  bams  when  strongly  heated ;  sp.  gr.  9.8  to 
9.9.  Sulphuretted  hydrogen  gives  a  black  precipitate  with  its  salts;  the 
nitric  solation  is  not  precipitated  by  snlpharic  acid.  Ghromate  of  potassa 
gives  a  yellow  precipitate,  dififering  from  that  of  lead  by  being  soluble  in 
NOy  and  insoluble  in  KO.  By  alkalies  a  white  precipitate  is  thrown  down^ 
insoluble  in  an  excess ;  by  carbonate  of  potassa,  white ;  by  ferrocyanuret  of 
potassium,  white ;  by  iodide  of  potassium,  brown  ;  by  iron,  zinc,  copper,  cad- 
mium, tin,  and  lead,  in  the  metallic  state.  The  soluble  salts  of  bismnth  an 
remarkable  for  a  dazzling  white  precipitate,  produced  on  Uirowing  their  sola- 
tion into  a  large  amount  of  water. 

Preparations  of  Bismuth. 

Biaronthi  sabnitras,  BiO,,NOft-f-Aq.     Insoluble  powder.     Doss,  gr.  y  to  3J. 
Bismathi  saboarbonas,  BiO,,C()|.    Insolable  powder.     Dorb,  gr.  ▼  togas. 
Bitmuthi  valeriancLs,     Remedy  in  nearalgia.     Doss,  gr.  ss  to  gr.  ij. 

Bismuthi  tannas^  BiO,Tan.     Insolable  powder.     Dosk,  gss. 

Biamuthi  Subnitras.    BiOjNo, + Aq»  300.' 

Take  of  bismuth,  in  pieoes,  two  troyouncea ;  nitric  acid,  carbonate 
of  soda,  each,  ten  troyounces ;  water  of  ammonia  six  fluidounces ;  dis- 
tilled water  a  sufficient  quantity. 

Mix  four  troyounces  and  a  half  of  the  nitric  acid  with  four  fluid- 
ounces  of  distilled  water,  in  a  capacious  glass  vessel,  and,  having  added 
the  bismuth,  set  the  whole  aside  for  twenty-four  hours.  Dilate  the 
resulting  solution  with  ten  fluidounces  of  distilled  water,  stir  it  tho* 
roughly,  and,  at  the  end  of  twenty-four  hours,  filter  through  paper. 

1  Although  this  composition  is  that  osaally  attributed  to  this  salt,  Booker  finds  that 
it  may  have  the  formula  Bi0,N05+2Aq,  or  5Bi0y4N0g+9Aq,  aoootdlng  to  its  noda  of 
preparation. 
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Dissolve  the  carbonate  of  soda  in  twenty  flaidonnces  of  distilled 
water  with  the  aid  of  heat^  and  filter  the  solution  throngh  paper.  To 
this,  when  cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with 
constant  stirring.  Transfer  the  whole  to  a  strainer,  and,  after  the  pre^ 
cipitate  has  been  drained,  wash  it  with  distilled  water  until  the  wash- 
ings pass  tasteless,  and  drain  again  as  completely  as  possible.  Then 
place  the  moist  precipitate  in  a  capacious  vessel,  gradually  add  the 
remainder  of  the  nitric  acid,  and  heat  nearly  to  the  boiling  point. 
When  the  solution  has  become  cold,  slowly  add  to  it  distilled  water, 
with  constant  stirring,  until  the  further  addition  of  this  liquid  begins 
to  produce  a  permanent  milkiness.  Then  set  the  solution  aside,  and, 
at  the  end  of  twenty -four  hours,  filter  through  paper.  To  the  filtered 
liquid,  previously  diluted  with  four  pints  of  distilled  water,  slowly 
add  the  water  of  ammonia,  with  constant  stirring.  Transfer  the  whole 
to  a  strainer,  and,  after  the  precipitate  has  been  drained,  wash  it  with 
two  pints  of  distilled  water,  drain  it  again,  and  press  out  as  much  of 
the  liquid  as  possible.  Lastly,  dry  it  upon  bibulous  paper  with  a 
gentle  heat^  and  rub  it  into  powder.  (  U.  S,  P.) 

The  simple  formula  formerly  adopted  for  this  preparation  has 
been  so  greatly  modified  in  the  present  officinal  directions,  that  it  is 
deemed  proper  to  introduce  them,  as  above,  in  detail.  The  addition 
of  diluted  nitric  acid  to  bismuth  results  in  the  oxidation  of  the  metal 
at  the  expense  of  the  acid,  giving  ofif  red  fumes;  the  oxide  formed 
dissolves  in  the  remainder  of  the  acid ;  this  is  a  solution  of  temitrate 
of  teroxide  ^iOySNO,).  Formerly  the  preparation  was  finished  by 
throwing  this  into  water,  bv  which  four  equivalents  were  resolved 
into  three  of  basic,  generally  called  subnitrate  (BiOjNO^  and  one 
of  the  "nine  nitrate,"  BiOj9NO„  the  latter  remaining  in  solution,  while 
the  officinal  salt  went  down  as  a  heavy  white,  insoluble  powder.  The 
modified  process  now  inserted  in  the  rharmacopoeia  directs  the  pre- 
cipitation of  the  solution  of  the  temitrate  with  carbonate  of  soda,  by 
double  decomposition,  yielding  nitrate  of  soda  in  solution  and  insolu- 
ble subcarbonate  of  bismuth,  which,  by  washing,  is  obtained  pure ;  and 
is  then  dissolved  in  a  fresh  portion  of  nitric  acid ;  in  this  way,  the  arse- 
nic which  may  have  been  contained  in  the  first  solution  is  separated 
in  a  soluble  form  by  the  addition  of  the  carbonated  alkali  and  the 
subsequent  washing.  The  solutions  are  directed  to  be  diluted  till 
precipitation  commences,  and  exposed  for  twenty-four  hours  by  which 
the  remaining  arseniate  of  bismuth,  which  is  rather  insoluble  in  dilute 
acid  solutions,  is  separated ;  the  precipitate  is  then  removed  by  filtra- 
tion, and  the  subnitrate  obtained  by  the  addition  of  distilled  water, 
and  then  ammonia.  This  last  named  addition  increases  the  precipi- 
tate by  neutralizing  any  excess  of  nitric  acid,  which  otherwise  holds 
in  solution  much  of  the  bismuth. 

Subnitrate  of  bismuth  is  a  heavy,  white  powder,  of  a  somewhat  satiny 
appearance.  It  has  a  faintly  acid  odor  and  taste,  and,  when  moistened  on 
litmus  paper,  a  decidedly  acid  reaction.  It  is  entirely  solable,  without 
effervescence,  in  nitric  acid,  and  the  solution  yields  no  precipitate  with  dilute 
sulpharic  acid.  Upon  being  heated  to  redness  it  loses  twenty  per  cent  of 
80 
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its  weight.    When  mixed  with  dilute  salphuric  acid  in  ezceu,  and  snlgectad 
to  Marsh's  test,  it  yields  no  arsenic,  or  merely  a  trace. 

Subnitrate  of  bismuth  is  a  sedative  and  antispasmodic  of  very  nss- 
ful  and  peculiar  properties ;  its  chief  use  is  in  gastro-intestinal  afhe* 
tions,  diarrhoea,  and  nausea.  The  dose  is  one  to  six  or  ten  grains.  It 
is  also  employed  as  a  cosmetic,  £rom  its  white  and  satiny  appearance^ 
The  presence  of  arsenic,  in  the  commercial  varieties  and  in  apecimeiui 
prepared  by  the  old  process,  is  believed  by  some  physicians  to  have  a 
Dealing  upon  its  therapeutic  properties,  and  perhaps  to  add  to  its 
efficiency. 

Bismuthi  Svhcarhonas,    BiOyCO,aB259. 

Take  of  bismuth,  in  pieces,  two  troyounces ;  nitric  aoid  eight  troy- 
ounces  and  a  half;  water  of  ammonia  five  fluidounces;  carbonate  of 
soda  ten  troyounces ;  distilled  water  a  sufficient  quantity. 

Mix  four  trovounces  and  a  half  of  the  nitric  acid  with  four  fluid- 
ounces  of  distilled  water  in  a  capacious  glass  vessel,  and,  having  added 
the  bismuth,  set  the  whole  aside  for  twenty-four  hours.  Dilute  the 
resulting  solution  with  ten  fluidounces  of  distilled  water,  stir  it  tho- 
roughly, and,  after  twenty  four  hours,  filter  through  paper.  To  the 
filtered  liquid,  previously  diluted  with  four  pints  of  distilled  water, 
slowly  add  the  water  of  ammonia,  with  constant  stirring.  Tnmfei 
the  whole  to  a  strainer,  and,  after  the  precipitate  has  been  drainedv 
wash  it  with  two  pints  of  distilled  water,  dram  it  again,  and  presi  ool 
as  much  of  the  liquid  as  possible.  Then  place  the  precipitate  in  a 
proper  vessel,  add  the  remainder  of  the  nitric  acid,  and  heat  nearly  te 
the  boiling  point  When  the  solution  has  become  cold,  slowly  add  to 
it  distilled  water,  with  constant  stirring,  until  the  further  addition  of 
thid  liquid  begins  to  produce  a  permanent  miUdness.  Then  set  llie 
solution  aside,  and,  at  the  end  of  twenty-four  hours,  filter  through 
paper. 

Dissolve  the  carbonate  of  soda  in  twenty  fluidounces  of  distilled 
water,  with  the  aid  of  heat,  and  filk;er  the  solution  through  paper.  To 
this,  when  cold,  slowly  add  the  solution  of  nitrate  of  bismuth,  with^ 
constant  stirring.  Transfer  the  whole  to  a  strainer,  and,  after  the  pre- 
cipitate has  been  drained,  wash  it  with  distilled  water  until  the  wash- 
ings pass  tasteless.  Lastly,  press  the  precipitate  so  as  to  fi?ee  it  as  fiir 
as  possible  from  water,  dry  it  on  bibulous  paper  with  a  gentle  heat> 
and  rub  it  into  powder.   ( tT".  S,  P.) 

The  elaborate  process  of  the  Pharmacopoeia  for  this  new  remedy  has 
been  transferred  entire  as  above,  so  as  to  furnish  the  pharmaoeutist, 
who  is  disposed  to  follow  it  through  its  several  steps,  a  pure  prepara- 
tion. It  will  be  seen  that  the  first  part  of  the  process  is  nearly  that 
formerly  used  for  the  preparation  of  subnitrate  of  bismuth  with  the. 
addition  of  ammonia  in  the  first  precipitation ;  this  is  a  useful-  addition 
as  aiding  the  more  complete  separation  of  the  subnitrate.  A  solution 
of  this  freshly  precipitated  submtrate,  in  additional  nitric  acid,  by  the  aid 
ef  heat,  is  the  next  step  in  the  process ;  this  solution  of  nitrate  is  now 
diluted  till  it  begins  to  be  milky,  and  then  set  aside  for  twenty-four 
hours  (still  longer  is  to  be  preferred)  in  order  that  any  arsenic  present 
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may  be  precipitated  as  arseniate  of  bismuth ;  it  is  now  filtered  and 
sradoally  added  to  a  solution  of  carbonate  of  soda»  which,  by  double 
aecomposition,  yields  nitrate  of  soda,  which  remains  in  solution,  and 
subcarbonate  or  bismuth  which  precipitates  as  a  white  insoluble  pow- 
der ;  by  washing  and  drying,  this  is  obtained  ready  for  use. 

SnbearboDate  of  bismuth  is  a  white  or  yellowish-white  powder,  without 
taste  or  smell,  insoluble  in  water,  but  soluble,  with  effervescence,  in  dilute 
nitric  acid.  Upon  being  heated  to  redness,  it  loses  nine  and  a  half  per  cent 
of  its  weight  When  mixed  with  dilute  sulphuric  acid  in  excels,  and  sub- 
jected to  Marsh's  test,  it  yields  no  arsenic  or  merely  a  trace. 

The  carbonate  is  a  new  officinal  preparation  originally  introduced  as 
a  purer  and  more  imiform  salt  than  the  subnitrate,  more  soluble  in 
the  juices  of  the  stomach,  and  adding  to  the  peculiar  sedative  and  ab- 
sorbent properties  of  that  salt  a  decided  antacid  property.  The  dose 
18  firom  five  to  thirty  grains^  given  in  powder  or  pilL 

Bismvihi  Valerianas, 

Prepared  by  adding  gradually  an  aqueous  solution  of  temitrate  of  bis- 
muth (BiO,3NO  J,  prepared  as  in  the  process  for  subnitrate  or  carbonate,  to 
valeriante  of  soda ;  the  white  precipitate  is  washed  with  water  containing  a 
■mall  quantity  of  yalerianic  acid,  and  dried  by  a  yery  gentle  heat 

It  has  been  brought  to  the  notice  of  the  medical  profession  as  a  remedy 
for  neuralgic  affections,  in  doses  of  fh>m  one-half  to  two  grains  three  or 
four  times  a  day. 

Bismuihi  Tannaa. 

Tannate  of  bismuth  is  prepared  by  first  precipitating  the  oxide  of  bis- 
muth from  a  solution  of  44  parts  of  the  crystallized  nitrate  by  an  excess  of 
caustic  soda,  this  precipitate  is  collected  on  a  cloth  and  carefally  washed,  it 
is  then  triturated  in  a  mortar  with  29  parts  of  pure  tannic  acid.  The  mag- 
ma is  then  diluted  with  water,  the  whole  is  thrown  on  a  cloth,  washed,  and 
then  dried  either  in  the  open  air  or  in  a  slightly  heated  closet. 

This  is  a  yellowish,  insoluble,  nearly  tSvSteless  powder,  which  has  been  in- 
troduced as  a  remedy  for  obstinate  diarrhoea.  The  dose  mentioned  in  the 
journals  is  30  grains. 


CHAPTER   IX. 

ANTIMONT  AND  ARSENIC  PREPARATIONS. 

Antimony.    Sb— 120.24.* 

This  metal,  which  was  one  of  the  first  introduced  into  medicine,  is 
imported  from  France  under  the  name  of  Regulus  of  Antimony  ;  it  is 
a  Drittle  metal,  usasdly  of  a  lamellated  texture,  of  a  bluish-white 
color ;  its  Latin  name,  Stibium,  as  abbreviated  Sb,  fiimishes  its  symbol. 

'  The  combiniog  number  tormwly  given  for  this  m«tal  129  has  hfen  rc^^^UMd  hj 
reoent  aathoritiea. 
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It  forms  three  combinations  with  oxygen,  teroxide,  SbO^  antimooioiu 
acid,  SbO^,  and  antimonic  acid,  SbO^  Teroxide  and  the  tersulphorek 
enter  into  the  officinal  compounds. 

Tests  for  Antimony, — In  its  soluble  salts,  antimony  is  recognized  by  the 
following  tests : — 

Sulphuretted  hydrogen  and  sulphuret  of  ammonium  cause  in  acid  solutioiif 
an  orange-colored  precipitate ;  alkalies  and  their  carbonates,  a  white,  bulky 
one ;  zinc,  a  black  powder  of  the  metallic  antimony ;  zinc  and  ralphnrie 
acid  evolve  antimoniuretted  hydrogen,  SbH^  which  bums  with  a  bluidi* 
green  color ;  on  a  porcelain  cup,  held  in  the  flame,  a  black  spot  of  yery  little 
lustre  is  deposited ;  if  the  antimoniuretted  hydrogen  is  passed  throogfa  a 
tube,  the  middle  of  which  is  heated  to  redness,  a  bright  metallic  mirror  is 
formed  in  the  cooler  part  of  the  tube ;  this  mirror  will  disappear  if  a  stream 
of  dry  sulphuretted  hydrogen  is  passed  through  the  tube,  while  the  metallic 
mirror  is  heated,  and  sulphuret  of  antimony  of  a  reddish  or  blackish  color 
will  make  its  appearance ;  this  disappears  entirely  if  through  the  tube  be 
passed  a  stream  of  dry  muriatic  acid  gas,  by  which  chloride  of  antimony  ii 
carried  over  and  may  be  condensed  in  water,  there  to  be  recognized  by  the 
precipitates  with  the  above  tests.  Before  the  blowpipe,  oxide  of  antimoiiy, 
when  mixed  with  carbonate  of  soda  and  cyanide  of  potassium,  yields  globnkiii 
and  a  white  pulverulent  and  crystalline  incrustation  of  the  oxide. 

Antimonic  Acid. — Its  salts  are  insoluble  with  the  exception  of  antimoniate 
of  potassa,  which  is  a  test  for  soda  salts.  This  antimoniate  may  be  recog- 
nized by  yielding  precipitates  with  the  soluble  salts  of  all  other  bases ;  these 
precipitates,  when  mixed  with  chloride  of  ammonium  and  heated,  are  decom- 
posed into  water,  chloride  of  antimony,  chloride  of  the  metallic  base  and 
ammonia ;  the  chloride  of  antimony  is  volatile.  For  the  quantitative  de- 
termination of  antimonic  acid,  H.  Rose  uses  the  antimoniate  of  soda,  and 
calculates  from  the  remaining  chloride  of  sodium  the  equivalent  quantity  of 
antimonic  acid.  If  insoluble  antimoniates  are  boiled  with  muriatic  add, 
with  the  addition  of  some  tartaric  acid,  terchloride  of  antimony  enters  into 
solution,  there  to  be  recognized  like  the  salts  of  oxide  of  antimony. 

Preparations  of  Antimony. 

Antimonii  Bulpharetam,  SbS,.    Native  black  sulpharet,  or  cmde  vAXmoaj* 
Antimonii  salphnratam,  SbO,-4-5SbSj4-1^6Aq.  (?)  Reddish-brown  powder. 
Antimonii  ozysalphoretum,  SbOj+^bS,.    Dark-brown  powder.     Kermei  mineraL 
Sodii  et  antimonii  sulphuretum,  3NaS-|-SbSf-|-18Aq.     Coloriesa  ciTitals. 
Antimonii  quinque  tulphuretumj  SbS^.     Orange-colored  powder.     Golden  snlphnr. 
Caleii  et  antimonii  sulphuretum.     Mixture  of  SbO,,SbS,,CaS.     Light-brown  powder. 
Antimonii  chloridum^  SbCl,.     Colorlens  or  yellowish  liqnid  (butter  of  antimonj). 
Antimonii  ozidom,  SbO,.    Antimonic  oxide,  antimonioos  acid.    White  inodocooa 

powder. 
Potassa  antimonias,  EO,SbOg-f-HO.     White  insolnble  powder. 

Antimonii  et  potassa  tartras,  SbO„KO,T-4-3Aq.    Translucent  orTStals* 

Vinnm  antimonii.     Or.  i]  to  f  Jj  white  wine=|  gr.  to  f.:^. 

Pulvis  antimonialiM.    Variable  mixture  of  SbO^fSbO^  with  CaO,PO^  &o. 


AfUimonti  Sulphuretum.    SbS^— 168.    {Black  Sulphuret  of  Antimony) 

This  drug  should  be  procured  in  powder  somewhat  purified  bj 
fofiion  and  levigated,  in  which  condition  it  is  kept  by  the  druggists; 
h  may  then  be  considered  as  tolerably  pure  SbS^ 
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It  should  be  soluble  in  boiling  muriatic  acid,  giving  off  sulphuretted 
hydrogen,  terdiloride  remaining  in  solution.  The  solution  yields  a  white 
precipitate  when  added  to  water,  and  the  resulting  liquid,  after  filtration, 
affords  an  orange-red  precipitate  with  sulphuret  of  ammonium. 

It  often  contains  arsenic,  which  may  be  found  out  by  fusing  it  in  small 
quantities  with  pure  saltpetre,  and  testing  the  solution  with  nitrate  of  siWer ; 
antimoniate  of  sUyer  is  white,  the  arseniate  has  a  reddish-brown  color. 

ArUimonit  Sulphuraium  U.S.P.  Sb03+5Sb,S,+16Aq.  Aniimomi 
Sulphuretum  Prasctpitatum  U.  S.  P.  of  1850.  {Precipitated  Sulphuret 
of  Antimony.    Sulphurated  Antimony.) 

This  officinal  salt  is  made  by  boiling  black  sulphuret  of  antimony, 
six  troyouncesy  with  solution  of  potassa,  four  pints,  diluted  with  twelve 
pints  of  water,  atraining  it,  and,  while  yet  hot,  dropping  into  it  diluted 
sulphuric  acid  as  lon^  as  it  produces  a  precipitate,  which,  being  washed 
witn  hot  water,  and  aried,  and  rubbed  into  a  fine  powder,  constitutes 
the  officinal  precipitated  sulphuret 

In  this  process,  the  alkali  decomposes  a  portion  of  the  black  sul- 
phuret, forming  sulphuret  of  potassium,  and  holds  in  solution  both 
the  undecomposed  tersulphuret  and  the  teroxide  liberated  by  the 
alkali.  On  the  addition  to  this  of  an  acid,  the  sulphuret  of  potassium 
being  decomposed  and  the  excess  of  potassa  neutralized,  the  mixed 
tersulphuret  and  teroxide  are  thrown  down,  so  that  this  powder  has 
the  complex  composition  represented  in  the  syllabus.  According  to 
liebig  it  is  amorphous  hydrated  tersulphuret  of  antimony,  which  loses 
part  of  its  water  by  drying,  th6  other  part  is  only  given  off  by  ex- 
posure to  a  temperature  of  480^. 

This  powder  is  of  a  color  varying  from  brownish-red  to  reddish-brown, 
insoluble  in  water,  but  nearly  soluble  in  solution  of  potassa,  and  iu  twel?e 
times  its  weight  of  muriatic  acid,  by  the  aid  of  heat ;  this  solution,  when 
added  to  water,  deposits  a  white  powder. 

It  is  used  as  an  alterative  and  diaphoretic,  especially  in  combination 
with  calomel  and  guaiacum,  as  in  Plummer's  pill,  or  with  extract  of 
conium  or  hyoscyamus  in  the  treatment  of  chronic  rheumatism.  As 
its  action  depends  very  much  upon  the  amount  of  acid  in  the  stomach, 
it  is  of  varying  activity.    Its  dose  is  from  gr.  j  to  iij,  twice  a  day. 

Antimonii  Oxysulphuretum  U.  S.  P.     {Oxysulphuret  of  Antimony, 

Kermes  Mineral)   2SbS3+Sb03  (?). 

The  various  processes  heretofore  published  for  this  preparation  are 
now  superseded  by  the  introduction  into  the  U.  S.  Pharmacopoeia  of 
1860  of  the  following  formula : — 

Take  of  sulphuret  of  antimony,  in  very  fine  powder,  a  troyounce ; 
carbonate  of  soda  twenty-three  troyounces ;  water  sixteen  pints. 

Dissolve  the  carbonate  of  soda  in  the  water  previously  heated  to 
the  boiling  point,  and,  having  added  the  sulphuret  of  antimony,  boil 
for  an  hour.  Then  filter  rapidly  into  a  warm  earthen  vessel,  cover 
this  closely,  and  allow  the  liquid  to  cool  slowly.  At  the  end  of  twenty- 
four  hours,  decant  the  supernatant  liquid,  drain  the  precipitate  on  a 
filter,  wash  it  with  boiled  water  previously  allowed  to  become  cold^ 
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and  dry  it  without  heat.  Lastly,  presOTve  the  powder  in  a  well-stopped 
bottle,  protected  from  the  light.  {^U.  S,  P) 

By  the  long  boiling  of  the  native  sulphnret  of  antimony  with  car- 
bonate of  soda,  the  sulphuret  is  partially  decomposed,  forming,  as  in 
the  foregoing  process^  sulphuret  ot  potassium  and  teroxide  of  antimony; 
after  filtering  to  separate  the  undecomposed  sulphuret  of  antimony, 
the  solution  is  allowed  to  cool  slowly  ana  then  precipitates  the  kennefl^ 
which  has  a  tolerably  uniform  composition,  containing,  as  stated  aboye, 
a  much  larger  proportion  of  the  teroxide  than  the  sulphurated  anti- 
mony which  is  precipitated  by  the  aid  of  an  acid. 

OxjBulpharet  of  antimony  is  a  purplish-brown,  tasteless  powder,  soft  tad 
Yelvetj  to  the  toach,  wholly  and  readily  solable  in  muriatic  acid  with  eroh- 
tion  of  hydrosulphnric  acid  gas,  and  partly  soluble  in  a  hot  solntioii  of 
potassa,  leaving  a  residue  soluble  in  tartaric  add 

The  dose,  in  view  of  this  various  composition,  may  be  stated  at  from 
gr.  }  to  gr.  iij.    It  is  a  more  active  preparation  than  the  forgoing. 

Sodii  et  Antimanii  Sulphureium.     3NaS,-f  SbS^+lSAq.     {AntimamO' 

Sulphur ei  of  Sodium.) 

This  double  salt,  which  is  officinal  in  the  Pharmacopoeias  of  Slesrie-Hol- 
stein,  Saxony  and  others,  is  remarkable  for  its  readiness  to  crystallize  with 
an  nnvariable  composition,  and  for  its  use  in  the  preparation  of  goldea 
sulphur.     It  was  discoyered  by  Schlippe. 

It  is  prepared  by  slaking  2  parts  of  bnrned  lime  in  an  iron  vessel,  and  dis- 
solving in  it  2  parts  of  sulphur  by  boiling  with  40  parts  of  water;  the  dear 
liquid  is  decomposed  by  6  parts  of  crystallized  carbonate  of  soda ;  the  fil- 
trate boiled  with  2  parts  of  finely-powdered  black  sulphuret  of  antimony, 
evaporated,  a  little  caustic  soda  added  and  crystallized. 

Another  method  is  to  fuse  for  half  an  hour  a  mixture  of  equal  parts  of 
anhydrous  sulphate  of  soda,  sulphuret  of  antimony,  and  a  quarter  part  of 
charcoal,  and  after  separating  the  metal  and  powdering  the  mass,  boiling  it 
in  water  and  crystallizing  as  aboye.   . 

It  occurs  in  colorless  or  yellowish  tetrahedrons,  easily  soluble  in  water, 
insoluble  in  alcohol,  and  decomposed  by  acids,  alkalies  and  metallic  salts. 
It  contains  45.29  per  cent,  of  SbS^. 

Oolden  Sulphuret  of  Antimony.     SbS5aB200.     (Oolden  Sulphur. 

Quinque  Sulphuret  of  Antimony.) 

Antimonii  sulphuretum  aureum,  as  formerly  prepared,  was  deposited  on 
the  addition  to  the  solution  from  which  kermes  has  been  precipitated,  of  sn 
acid ;  it  thus  varied  in  composition  and  in  color  according  to  the  degree  of 
change  which  has  taken  place  spontaneously,  and  the  consequent  proportioo 
of  sulphur  thrown  down  with  the  antimonial  sulphnret  and  oxide. 

As  now  prepared,  it  is  of  a  uniform  composition,  being  the  quinque  md- 
phuret  of  arUimony^  which  contains  61.8  per  cent,  metallic  antimony. 
The  sulphuret  of  antimony  and  sodium,  as  above,  is  dissolved  in  6  parts 
of  distilled  water,  and  the  solution  gradually  added  to  a  mixture  of  ^  strong 
sulphuric  acid  and  10  of  water;  the  precipitate  is  well  washed  and  rapidly 
dried. 

It  is  a  dark  orange-colored  powder,  nearly  tasteless  and  inodorous,  in- 
soluble in  water  and  alcohol ;  by  alkalies  it  is  decomposed,  an  antimoDio- 
sulphnret  being  dissolved  and  antimoniate  of  alkali  left  behind ;  it  Is  soluble 
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withont  re«doe  in  salpharet  of  ammoQimn.    The  qainqne  ralphnret  of  anti- 
monj  is  giyen  in  doses  of  ^  to  1  grain. 

Calcii  et  Aniimonii  SulphuretuTn.    Mixed  SbO,-hSbS,+  0aS. 

This  soluble  snlphnret,  as  used  by  Hafeland,  was  an  uncertain  preparation, 
containing  salphnret  of  antimony  and  calcium,  sulphate  and  antimoniate  of 
lime.  It  was  prepared  bj  exposing  to  a  red  heat  a  mixture  of  carbonate  of 
lime,  sulphur  and  sulphnret  of,  or  metallic,  antimony. 

No  double  sulphnret  with  calcium  has  yet  been  obtained  resembling  the 
foregoing  antimonio-sulphuret  of  sodium.  Duflos  proposes  to  mix  intimately 
1  part  of  Liebig's  kermes  with  4  parts  of  sulphnret  of  calcium,  by  whi<m 
process  a  l>rownish  powder  is  obtained,  ahnost  entirely  soluble  in  water,  and 
aecomposed  by  adds  into  sulphuretted  hydrogen,  and  a  bright  red  sulphuret 
of  antimony. 

It  is  a  mixture  of  the  two  sulphurets  with  oxide  of  antimony,  and  has  no 
claims  to  the  rank  of  a  chemical  compound.  It  has  been  used  in  yarious 
akin  diseases,  &c.,  in  larger  doses  than  the  other  antimonials. 

AnHmonii  Chloridum,    SbCl,»226.T.     (Butter  of  Antimony,) 

In  accordance  with  the  Prussian  Pharmacopoeia,  this  preparation  is  made 
by  dissolving  I  lb.  of  black  sulphnret  of  antimony  in  4  lbs.  of  crude  muri- 
atic add.  These  proportions  are  nearly  those  of  our  Pbarmacopceia,  in  the 
preliminary  process  for  oxide  of  antimony.  Sulphuretted  hydrogen  is 
eyolvcd,  which  makes  it  necessary  to  operate  in  the  open  air,  or  conduct  the 
gas  into  water  or  a  chimney.  After  filtration,  it  is  evaporated  to  1^  lb.,  and 
a  mixture  added  of  ^  lb.  muriatic  acid,  and  1^  lb.  water. 

It  is  a  colorless  or  yellowish  liquid,  sp.  gr.  1.4,  free  from  arsenic  and  lead, 
and  is  decomposed  by  water,  oxide  of  antimony  with  some  chloride  being 
precipitated  ;  this  precipitate  was  formerly  employed  in  medicine  under  the 
name  of  Put  vis  Algerotki. 

Chloride  of  antimony  has  been  used  as  a  caustic,  producing  a  white  scab 
with  little  pain ;  it  may  be  made  into  ointments  containing  one  drachm  to 
the  ounce,  or  if  intended  for  diseases  of  the  eye,  from  10  to  15  grains  to  an 
ounce. 

Antimonii  Oxidum.     Sb03»144.     {Oxide  of  Antimony.     Teroxide  of 
Antimony,     Antimonic  Oxide.    Antimonious  Acid,) 

Take  of  sulpburet  of  aatimony,  in  very  fine  powder,  four  troy- 
ounces;  muriatic  acid  eighteen  troyounces;  nitric  acid  a  troyounce 
and  one  hundred  and  twenty  grains;  water  of  anunonia  a  fluidounce 
and  a  half;  water,  distilled  water,  each  a  sufficient  quantity. 

Introduce  the  sulpburet  into  a  flask,  of  the  capacity  of  two  pints,  and, 
having  added  the  muriatic  acid,  digest,  by  means  of  a  sand-bath,  until 
effervescence  ceases.  Then^  having  removed  the  flask  from  the  sand- 
bath,  add  the  nitric  acid  gradually ;  and,  when  nitrous  acid  vapors  cease 
to  be  given  off,  and  the  liquid  has  ^rown  cold,  add  to  it  half  a  pint  of 
water,  and  filter.  Pour  the  filtered  liquid  gradually  into  twelve  pints 
of  water,  constantly  stirring,  and  allow  me  precipitate  to  subside. 
Decant  the  supernatant  liquid,  and  wash  the  precipitate  twice  by  de- 
cantation,  using,  each  time,  eight  pints  of  water.  Then  transfer  it  to 
a  muslin  filter  to  drain,  and,  after  the  draining  is  completed,  wash  it 
with  water  until  the  washings  cease  to  have  an  acid  reaction.  Next 
introduce  it  into  a  suitable  vessel,  and  subject  it  to  the  actioxv  oC  \]ck'e^ 
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water  of  ammonia  for  two  hours ;  at  the  end  of  which  time,  transfer  it 
to  a  moistened  muslin  filter,  and  wash  it  with  distilled  water  as  long 
as  the  washings  produce  a  precipitate  with  nitrate  of  silver.  Lastly, 
dry  the  precipitate  upon  bibulous  paper  with  the  aid  of  a  gentle  heat 

This^new  officinal  process  is  designed  to  ftirnish  a  pure  oxide  of 
antimony,  for  use  in  making  tartar  emetic,  and  for  separate  employ* 
ment  in  medicine.  The  sulphuret  being  digested  with  muriatic  acid 
forms  chloride  of  antimony,  with  the  liberation  of  hydrosulphurioadd 
gas,  which  should  be  conducted  into  a  fiue,  or  the  process  should  be 
conducted  in  the  open  air.  (SbS, + 3HC1=  SbCl,  +  3HS.^  The  addi- 
tion of  nitric  acid  aids  the  complete  decomposition  of  the  sulphuret^ 
and  oxidizes  the  iron  to  ferric  oxide.  By  pouring  the  solution  into  a 
large  quantity  of  water,  it  is  decomposed,  oxide  of  antimony  contami- 
nated with  some  undecomposed  chloride  being  precipitated,  which 
•  chloride  of  iron  and  other  foreign  chlorides  remain  in  solution.  This 
precipitate,  formerly  called  oxychloride  or  powder  of  Algeroth,  is 
directed  to  be  washed  and  treated  with  water  of  ammonia,  which  de- 
composes any  chloride,  converting  the  whole  into  the  teroxide,  which 
is  insoluble  in  excess  of  ammonia,  and  being  collected,  washed,  and 
dried,  is  a  permanent  and  uniform  product. 

Oxide  of  antimony  is  a  grayish- white  powder,  insoluble  in  water,  bat 
readily  and  wholly  solnble  in  muriatic  and  tartaric  acids.  It  fnses  at  a  doll 
red  heat,  forming  a  yellowish  liquid,  which  concretes,  on  cooling,  into  a  crys- 
talline mass  of  a  pearl-color.  Its  solution  in  tartaric  acid  in  excess  gifes 
no  precipitate  with  nitrate  of  silver  or  with  ferrocyanide  of  potassiuuL 

Oxide  of  antimony  is  adapted  to  supersede  the  more  uncertain  pre- 
cipitated sulphuret  and  oxysulphuret>  and  probably  will  be  found  a 
good  substitute  for  small  doses  of  tartar  emetic,  as  an  alterative  and 
sedative.    The  dose  may  vary  from  j^^th  of  a  grain  to  one  grain. 

It  is  most  frequently  prescribed  in  the  following : — 

Tyaon^s  Antimonial  Powder,  No.  1. 

Take  of  Oxide  of  antimony 2  gprains. 

Phosphate  of  lime 18  grains. 

Mix  well. 

Tyson^s  Antimonial  Powder,  No,  2. 

Take  of  Oxide  of  antimony 2  gpraina 

Phosphate  of  lime, 

Sulphate  of  potassa,  of  each,        ....     9  gprains. 
Mix  well. 
These  powders  are  used  in  doses  of  from  5  to  10  grains. 

Potassm  Antimoniaa.    KO,SbO^-(-Aq. 

Formerly  preparations  were  employed  in  medicine  under  the  name  of  onAk 
monium  diaphoreticum  non-ahlutum  and  ablyturrif  which  were  of  variable 
composition.  A  preparation  similar  to  the  last  named  is  officinal  in  the 
Prussian  Pharmacopoeia,  which  is  nearly  pure  antimoniate  of  potassa.  It 
is  prepared  by  throwing  into  a  red-hot  crucible,  small  quantities  of  an  inti- 
mate mixture  of  1  part  metallic  antimony  and  2  parts  nitrate  of  potaaM» 
continuing  the  heat  for  half  an  hour,  and  washing  with  water. 
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It  is  a  white  inodorous  and  tasteless  powder,  which  is  a  diaphoretic  in  doses 
of  4  to  1  grain. 

Antimonn  et  Potassm  Tariras.    SbOjKCTj,^ Aq  or  8Aq  (?). 
Antimonii  Potassio  Tartras,    {Tartar  Emetic) 

This  preparation,  as  its  name  implies,  is  a  double  salt,  consistingof 
the  oxide  of  antimony,  and  potassa,  united  with  tartaric  acid.  The 
first  step  in  its  preparation  is  the  precipitation  of  teroxide  of  anti- 
mony, SdOj,  by  the  new  officinal  process  already  detailed.  Four  parts 
of  the  oxide  are  then  to  be  boiled  with  five  of  bitartrate  of  potassa  in 
water  till  the  combination  is  complete,  and  the  solution  after  filtration 
is  set  aside  to  crystallize.  The  oxide  imites  with  the  tartaric  acid 
of  the  bitartrate,  forming  a  double  tartrate  of  oxide  of  antimony  and 
potassa,  in  the  same  way  that  oxide  of  iron  is  combined,  so  as  to 
form  with  the  'bitartrate,  the  double  tartrate  of  iron  and  potassa,  &c. 
(See,  also,  Sodss  et  Potasses  TartraSy  and  Potasses  Tartras)  Different 
modes  of  expression  are  adopted  to  explain  the  formation  of  these  salts, 
according  to  the  atomic  weight  adopter  for  tartaric  acid ;  if  CJ3^0^  be 
assumed,  then  cream  of  tartar  is  a  bitartrate,  and  the  explanation  as 
above  given  is  correct;  but  assuming  the  formula  C,H^O„  to  be  correct, 
then  it  is  regarded  as  a  bibasic  acid,  and  the  formula  as  stated  in  the  syl- 
labus is  the  true  one,  one  equivalent  of  oxide  of  antimony  and  one  of 
potassa  being  combined  with  each  equivalent  of  tartaric  acid. 

Tartar  emetic  crystallizes  in  beaatifal  colorless,  rhombic,  octahedral  crys- 
tals, which  effloresce  and  become  opaqne  by  exposure  to  the  air.  It  is  wholly 
soluble  in  20  parts  (14  parts  Graham)  of  cold  water.  Its  solution  does  not 
yield  a  precipitate  with  chloride  of  barium,  or,  if  very  dilate,  with  nitrate 
of  silver.  Hydrosulphnric  acid  gas  causes  an  orange-red  precipitate.  The 
watery  solution  is  remarkable  for  decomposing  rapidly,  forming  algse. 

The  Pharmacopoeia  gives  this  test :  A  solution  containing  one  part  in 
forty  of  water  is  not  disturbed  by  an  equal  volume  of  a  solution  of  eight 
parts  of  acetate  of  lead  in  thirty-two  of  water  and  fifteen  of  acetic  acid. 

If  arsenic  should  be  present,  it  may  be  discovered  by  fusing  a  sample  of 
the  tartar  emetic  with  pure  nitrate  of  potassa,  and  testing  the  neutralized 
solution  with  nitrate  of  silver,  which  by  producing  a  reddish-brown  precipi- 
tate, shows  a  contamination  with  arsenic. 

It  is  insoluble  in  alcohol  and  incompatible  with  acids,  alkalies,  and 
alkaline  carbonates.  Astringent  solutions  precipitate  the  antimony 
in  an  insoluble  form. 

Internally  administered,  tartar  emetic,  in  doses  of  gr.  ij  to  iv,  is  a 
powerful  emetic ;  in  doses  of  gr.  '^^  to  J,  it  is  a  diaphoretic  and  ex- 
pectorant ;  gr.  J  to  gr.  j,  is  a  decided  sedative.  It  is  very  much  pre- 
scribed, and  in  a  great  variety  of  diseases,  both  alone  and  combined 
with  other  remedies.  Externally,  it  is  applied  in  ointment  to  raise  a 
peculiar  pustular  eruption.    (See  Uiiguentum  Antimonii) 

This  salt  is  now  largely  used  in  the  process  of  dyeing  with  aniline 
colors ;  combined  w^th  tannin  it  serves  the  purpose  of  fixing  them 
upon  cotton  fabrics. 
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Vinum  Antimonii  U.  S.  P.    {Aniimonial  Wine.) 

Take  of  Tartrate  of  antimony  and  potassa  thirty-two  grains. 
Boiling  distilled  water  a  flaidounce. 
Sherry  wine  a  sufficient  quantity. 
Dissolve  the  salt  in  the  distilled  water,  and  while  the  Boluticm  is  hot 
add  sufficient  sherry  wine  to  make  it  measure  a  pint. 

Dose,  as  an  expectorant  diaphoretic^  nix  to  xxx,  at  intervals;  ite 
chief  use  is  to  furnish  a  convenient  method  of  giving  very  divided 
doses  of  the  salt ;  f  3j  contains  ^  grain. 

FulvU  Antimonialia,     (Fulvis  Jacobi,    Jame$^  Pau>der,) 

This  is  directed  to  he  made  by  mixing  hlack  sulphoret  of  antimony  with 
horn  shavings,  throwing  into  a  red-hot  cmcible,  and  stirring  till  Tiqpor  no 
longer  rises,  then  rubbing  the  residue  to  powder  and  heating  it  to  redness 
for  two  hoars.  Reduced  to  a  fine  powder,  the  resulting  compoand  is  couti- 
tuted  chiefly  of  a  mixture  in  variable  quantities  of  teroxide  of  antimony 
(SbO  J,  antimonic  acid  (SbO J,  with  phosphate  of  lime.  It  is  a  white,  hi- 
odorous,  tasteless,  insoluble  powder,  which  was  formerly  much  in  nse  as  an 
alterative  and  diaphoretic,  and  was  officinal  previous  to  1830.  lymm^i 
antimonial  powder ,  No.  2  (p.  472),  resembles  James'  powder  in  its  proper- 
ties,  and  may  be  substituted  for  it  by  physicians  in  their  prescriptions.  Iti 
dose  is  gr.  ii|j  to  gr.  x,  every  three  or  four  hours,  in  fevers. 

AbssnicumsTS. 

This  metal,  which  is  made  officinal  on  account  of  its  use  in  prepar- 
ing its  iodide,  exists  in  nature  in  combination  with  nickel  and  cobalt 
Owing  to  its  volatile  and  oxidizable  character,  it  is  conveniently  col- 
lected as  arsenious  acid,  during  the  smelting  of  these  ores.  When 
pure,  metallic  arsenic  is  brittle  and  granular,  steel-colored,  but  usually 
dull  and  blackish  on  the  surface ;  density,  5  to  5.96.  When  heated,  it 
sublimes,  giving  oflf  a  garlicky  odor,  and  if  exposed  to  the  air  in  the 
condition  of  vapor,  absorbing  oxygen  and  passing  into  arsenious  acid. 
ASO,.  It  forms,  by  higher  oxidation,  arsenic  acid,  AsO, ;  and  also 
combines  readily  with  sulphur. 

Pure  metallic  arsenic  may  be  readily  obtained  by  mixing,  in  a  suit- 
able reduction  tube,  arsenious  acid  with  three  parts  of  black  flux  or 
charcoal,  and  applying  heat,  when  the  metal  will  be  sublimed. 

Arsenic  may  be  detected  in  minute  quantities ;  though  its  detegtion  re- 
quires many  nice  and  difficult  manipulations. 

It  is  well  for  the  inexperienced  to  avoid  the  responsibility  of  such  exami- 
nations in  important  cases,  as  there  are  many  precautions  necessary  to  an 
accurate  and  definite  result. 

The  following  are  the  most  important  reactions  : — 

Tests  for  Arsenious  Acid. — Nitrate  of  silver  produces  a  yellow  precipi- 
tate, soluble  in  nitric  acid  and  ammonia ;  sulphate  of  copper  causes  a  yel- 
lowish green  precipitate ;  alkaline  arsenites  with  an  excess  of  alkali,  throw 
down,  when  boiled  with  a  few  drops  of  sulphate  of  copper,  a  red  precipitate 
of  suboxide  of  copper,  oxidizing  at  the  same  time  the  arsenious  to  arsenic 
acid  ;  sulphuretted  hydrogen  and  sulphuret  of  ammonium  cause  in  acid  so- 
lutions a  yellow  precipitate  of  AsS,,  soluble  in  alkalies,  their  carbonates, 
bicarbonates,  and  sulphurets,  nearly  insoluble  in  muriatic  acid,  decomposed 
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and  dissoWed  hy  nitric  add,  ttDd  depositing  a  metallic  mirror,  if  mi&ed  with 
carbonate  of  soda  and  suddenly  subjected  to  an  intense  heat  in  a  glass  tnbe 
through  which  a  current  of  perfectly  dry  hydrogen  passes. 

Compounds  of  arsenious  acid,  if  subjected  to  the  influence  of  water,  zinc, 
and  sulphuric  acid,  yield  arseniuretted  hydrogen,  AsH^,  which  bums  with 
a  bluish  color,  the  flame  at  the  same  time  g^Ting  off  white  Tapors  of  garlic 
odor,  which  condense  upou  cold  objects.  Upon  a  porcelain  dish  held  in  the 
flame,  metallic  arsenic  will  be  deposited  in  blackish-brown  spots,  of  a  bright 
metallic  lustre.  Arseniuretted  hydrogen  passed  through  a  tube  heated  to 
redness,  yields  a  bright  metallic  mirror ;  this,  in  a  feeble  stream  of  sulphu- 
retted hydrogen  is  conyerted  into  yellow  sulphuret  of  arsenic,  which  is  not 
affected  by  a  current  of  muriatic  acid  gas. 

Compounds  of  arsenious  acid,  if  mix^  with  carbonate  of  soda  and  cyanide 
of  potassium,  and  heated  to  redness  in  a  glass  tube,  through  which  a  slow 
stream  of  dry  carbonic  acid  passes,  yields  in  the  colder  parts  a  beautiftil 
metallic  mirror ;  this  is  a  most  delicate  test  for  arsenious  acid. 

Before  the  blowpipe  upon  charcoal,  arsenious  acid,  whether  free  or  In 
compounds,  is  reduced  and  reozidized,  thus  producing  a  characteristic  gar- 
lic odor. 

Tests  far  Arsenic  Acid, — Sulphuretted  hydrogen  and  sulphuret  of  ammo- 
nium cause  in  acid  solutions  a  yellow  precipitate  of  AsS^ ;  nitrate  of  siWer 
produces  a  reddish-brown  precipitate,  sulphate  of  copper  a  greeoish-blue  ; 
sulphurous  acid  reduces  it  to  arsenious  acid ;  before  the  blowpipe,  with 
cyanide  of  potassium  and  with  zinc  and  sulphuric  acid  the  reoctious  are  as 

■bOTC. 

Prepabations  of  Absenio. 

Addum  arMniosum,  AsO,.    White  opaqae,  BometimeB  trauslaoent,  masses. 

Liquor  potass*  arsenitis,  AsO,  and  K0,2C0^+Aq,  each  64  grs.  to  Oj ;  gr.  \r  AtO,  to 

*  oJ* 
Liquor  sodm  arstnitU^  AsO,  and  NaO,CO^  60  grains,  each,  to  OJ  ;  gr.  3}  AsO,  to  f  {J. 

Acidum  arjenteum,  AsO. ;  not  used  in  medicine. 

Awtmonim  arttntoj,  2NH40,HO,AbOj  ;  colorless  rhomhic  prisms. 

JJqitor  amwtonim  arseniatis,  £P^*  j  to  f  §j ;  Biette*s  arsenical  solution. 

SoiUe  araeniaSf  2NaO,HOAsO,-|-24Aq ;  isomorphoos  with  phosphate  of  soda. 

Liquor  sodm  arseniati$f  gr.  J  to  f  ,^j  ;  contains  one-tieyen-handredth  As. 

Ferri  araeniat,  2PeO,AsO,4'2Pot^stAsOj-f~^2M  l  dark  green  powder. 

Arsenic!  iodidnm,  As,I.     A  soluble  orange-red  salt. 

Liquor  hydrargjri  et  arsenic!  iodidi.    Asl,  and  Hgl^  of  each  70  grains  to  Oj. 

Acidum  Arseniosum.    A80,»99.    {White  Arsenic) 

As  before  stated,  this  compound  is  a  collateral  product  in  the 
smelting  of  cobalt  ores.  These  ores,  which  are  worked  extensively 
in  Bohemia  and  Saxony,  furnish  the  supplies  of  arsenic  to  commerce. 
It  comes  in  broken  masses,  with  a  conchoidal  fracture,  sometimes 
translucent,  and  sometimes,  especially  when  old,  opaque,  white,  or 
buff-colored.  Soluble  in  about  100  parts  of  cold  water ;  more  soluble 
in  boiling  water,  which,  on  cooling,  deposits  octahedral  crystals ;  its 
solubility  varies  very  much,  however,  the  opaque  variety  being  the 
most  soluble.  It  should  be  preferred  for  chemical  uses  in  mass,  as  the 
powder  is  liable  to  adulteration.  In  medicine,  it  is  used  as  an  altera- 
tive and  febrifuge.  Dose,  y'^  to  ^  grain.  Externally  it  is  ocoasionally 
applied  to  cancerous  affections. 

Arsenious  acid  is  well  known  to  be  a  violent  corrosive  poison^  and 
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being  cheap  and  abundantly  sold  as  a  poison  for  rats  and  for  other 
purposes,  is  apt  to  be  taken  accidentally  or  with  criminal  design.  Its 
sale  is  restricted  in  most  of  the  States  by  law.  The  best  antidote  is 
hydrated  peroxide  vf  irorif  which,  as  described  in  its  appropriate  place^ 
should  be  given  in  tablespoonful  doses,  repeated  every  ten  minateii 
till  a  large  excess  has  been  given. 

Liquor  Potassae  Araenitis  TJ.  S.  P.   {Fowler'a  Solution^ 

Take  of  Arsenious  acid,  in  small  fragments, 

Bicarbonate  of  potassa,  each,  sixty-four  grains. 
Distilled  water  a  sufficient  quantity. 
Compound  spirit  of  lavender,  half  a  fiuidounce. 

Boil  the  arsenious  acid  and  bicarbonate  of  potassa  in  a  glass  vessel 
(or  porcelain  capsule)  with  twelve  fiuidounces  of  distilled  water,  till 
the  acid  is  entirely  dissolved ;  to  the  solution,  when  cold,  add  the  com- 
pound spirit  of  lavender,  and  afterwards  sufficient  distilled  water  to 
make  it  fill  exactly  the  measure  of  a  pint. 

This  very  popular  medicine  is  so  simple  in  its  mode  of  preparation 
as  to  be  conveniently  made  by  the  country  practitioner.  It  will  be 
found  to  facilitate  its  completion,  to  triturate  the  arsenic  into  a  fine 
powder  before  introducing  it  into  the  flask  or  capsule.  The  officinal 
recipe  now  directs  bicarbonate  of  potassa,  K0,2C0,+Aq,  but  it  is 
more  common  to  use  the  granulated  carbonate  2(K0,C0j|)  S^EIO),  which 
is  usually  contaminated  with  a  little  silica,  and  is  not  uniform  in  its 
combining  proportion  by  reason  of  its  deliquescence.  Fowler's  Mineral 
Solution  has  a  characteristic  reddish,  almost  opalescent  appearance,  a 
faint  odor  of  lavender,  and  yqtj  little  taste ;  by  some  it  is  stated  to  be 
a  solution  of  arsenious  acid  in  the  alkaline  solution ;  by  others,  a  solu- 
tion of  arsenite  of  potassa.  This  is  a  very  common  alterative  and 
antiperiodic  medicine,  used  in  lepra  and  other  cutaneous  affections,  and 
much  employed  in  intermittent  fever.  Four  grains  of  arsenious  acid 
are  contamed  in  each  fluidounce.    Dose,  n^iij  to  xv. 

Liquor  Sodm  Arsenitis.     {Earless  Solution.) 

This  preparation  is  very  similar  to  Fowler's  solution  ;  the  principal  differ- 
ence being  the  sabstitation  of  soda  for  potassa.  30  grains,  each,  of  arsoii- 
cos  acid  and  dried  carbonate  of  soda  are  digested  with  six  ounces  of  distilled 
water,  and  after  solution,  sufficient  cinnamon  water  is  added  to  make  the 
whole  measure  eight  flnidounees. 

It  is  n.^ed  for  the  same  purposes  and  in  the  same  doses  as  Fowler's  solution. 

Arsenic  Acid.     AsOg=115. 

If  arsenious  acid  diffused  in  water  is  heated,  and  nitric  acid  in  small  qam- 
tities  added  until  nitrous  acid  fumes  cease  to  be  giren  off,  the  solution  con- 
tains arsenic  acid.  An  addition  of  muriatic  acid  to  the  water  acceleratai 
the  reaction,  but  is  not  indispensably  necessary. 

When  evaporated  to  dryness  and  fusion  without  carrying  the  heat  too 
high,  arsenic  acid  appears  as  a  colorless  or  white  vitreous  mass,  free  from  water 
of  crystallization,  deliquescent,  and  sometimes  forming  crystals  containing 
water.  It  is  exceedingly  poisonous,  has  not  been  used  in  medicine  in  its 
fi'ee  state,  but  the  following  compositions  have  been  prescribed. 
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Ammonim  Ar^enuiB.     (Arsenidte  of  Ammonia,) 

To  prepare  the  dry  salt,  a  concentrated  solntion  of  arsenic  acid  is  mixed 
with  strong  solution  of  ammonia  nntil  a  precipitate  commences  to  appear ; 
on  setting  aside,  colorless  oblique  rhombic  prisms  are  deposited ;  they  are 
.  efflorescent  in  the  air,  and  lose  ammonia. 

It  is  a  very  poisonous  salt,  exhibiting  in  a  high  degree  the  alterative 
.  effects  of  arsenic ;  the  dose  is  ^  to  ^^  gprain. 

Liquor  Ammoniae  Araeniatis.    (BieUe^s  Arsenical  SoltUion.) 

One  grain  of  arseniate  of  ammonia  is  dissolved  in  one  ounce  of  water ; 
the  dose  is  20  minims  to  half  a  drachm. 

8od«  Arsenias.     SNaOyAsO^+S^HO.     (Arseniate  of  Soda.) 

A  diluted  solution  of  arsenic  acid  is  saturated  with  a  solution  of  carbo- 
nate of  soda,  and  evaporated  to  crystallization.  It  is  isomorphous  with  the 
corresponding  phosphate  of  soda,  like  it  crystallizes  with  24  and  14  equiv. 
of  water,  and  is  efflorescent.  It  is  not  used  in  medicine  except  in  solution, 
as  follows. 

Liquor  Sodm  ArsentoHs.    (Pearson^s  Arsenical  Solution,) 

Arseniate  of  soda  is  allowed  to  effloresce  by  exposure  to  the  air ;  after  it 
ceases  to  lose  weight,  it  is  dissolved  in  distilled  water  in  the  proportion  of 
one  grain  to  the  ounce. 

This  solution  contains  rather  more  arsenic  than  Biette's  liquor ;  it  is  con- 
aidered  milder,  and  given  in  the  same  doses ;  in  minute  doses,  it  is  asserted 
to  be  a  reliable  remedy  against  salivation. 

Ferri  Arsenias.     (Arseniate  of  Iron,) 

Arseniate  of  soda  or  ammonia  produces  in  the  solution  of  protochloride 
of  iron  a  white  precipitate,  which,  daring  washing  and  drying,  assumes  a 
dirty  green  color  by  being  converted  into  a  ferrosoferric  salt.  In  cancer, 
psoriasis,  Ac,  it  has  been  given  in  doses  of  jV  ^  tj  S^^^^t  usually  combined 
with  phosphate  of  iron ;  externally  it  is  used  in  ointments  containing  about 
half  a  drachm  to  an  ounce. 

Arsenici  lodi^um.    Asl3«a454,    (Iodide  of  Arsenic,) 

Take  of  Arsenic  (the  metal)  sixty  grains. 
Iodine  three  hundred  grains. 

Bub  the  arsenic  in  a  mortar  until  reduced  to  a  fine  powder,  then 
add  the  iodine,  and  rub  them  together  till  they  are  thoroughly  mixed. 
Put  the  mixture  into  a  small  flask  or  test-tube,  loosely  stopped,  and 
heat  it  very  gently  until  liquefaction  occurs,  then  incline  the  vessel  in 
different  directions  in  order  that  any  portion  of  the  iodine  which  may 
have  condensed  on  its  inner  surface  may  be  returned  into  the  fused 
mass.  Lastly,  pour  the  melted  iodide  on  a  porcelain  slab,  and  when 
it  is  cold  break  it  into  pieces  and  keep  it  in  a  well-stopped  bottle. 
(U.JS.P,) 

This  is  an  orange-red  crystalline  solid,  readily  reduced  to  powder, 
entirely  soluble  in  water,  and  wholly  volatilized  by  heat.  It  is  seldom 
prescribed  extemporaneously,  being  little  known  to  practitioners,  al- 
though doubtless  capable  oi  valuable  therapeutic  appUcatvov^. 
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It  is  made  officinal  for  the  purpose  of  ftumishing  a  ready  means  of 
forming  the  solution  which  follows : — 

Liquor  Arsenici  et  Hydrargyri  lodidi  U.  S,P.   {Doruwan^a  Shlution.) 

Take  of  Iodide  of  arsenic, 

Bed  iodide  of  mercury,  each,  thirty-five  graina. 
Distilled  water  half  a  pint. 

Bub  the  iodides  with  half  a  fiuidounce  of  the  water,  and  when  they 
have  dissolved,  add  the  remainder  of  the  water  and  filter.  Of  oourae^ 
the  mixed  powder  should  be  entirely  dissolved. 

Donovan's  solution  is  a  clear,  very  pale  straw-colored,  or  colorleBS 
liquid,  with  a  slightly  styptic  taste.  It  should  not  be  prescribed  with 
other  chemical  preparations,  as  a  general  rule.  It  is  a  powerful  alte* 
rative,  said  to  be  particularly  adapted  to  the  treatment  of  venereal 
diseases.  Dose,  ntv  to  xx.  Each  i^j  contains  about  |  grair  of  arse- 
nic estimated  as  arsenioua  acid. 
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Hydrabgybum.    Hg— 200  vel  100. 


Mercuby  is  obtained  chiefiy  firom  its  bisulphuret^  native  ciunabar, 
by  distillation  with  lime ;  sometimes  it  is  met  with  in  its  metallic  stat^ 
and  rarely,  combined  with  chlorine.  Yery  rich  cinnabar  is  found  is 
California,  firom  which  a  considerable  proportion  of  our  mercury  is  ob* 
tained ;  the  mines  of  New  Almaden  alcne  have  produced  in  a  ainffia 
year  80,000  flasks  of  76  j^  lbs.  each.  The  chief  uses  of  merouiy  are  for 
the  extraction  of  noble  metals,  the  making  of  vermilion,  silvering 
mirrors,  the  manufacture  of  baivrmeters  and  thermometers^  and  the 
preparation  of  its  salts  used  in  medicine. 

When  pure,  mercury  is  a  brilliant  white,  metallic  liquid,  becoming 
solid  at  — 89®  F.,  boiling  at  662®  F.;  sp.  gr.  18.5;  entirely  vaporized 
by  heat ;  when  small  globules  of  it  are  rolled  slowly  on  a  saeet  ci 
paper,  not  a  particle  should  adhere.  It  dissolves  many  metals,  as  tiiiy 
bismuth,  zinc,  silver,  and  gold,  forming  amalgams  with  them.  It  mi^ 
be  separated  from  these  when  they  contaminate  it^  by  distillation.  It 
is  not  attacked  by  muriatic  nor  by  cold  sulphuric  acid,  though  the 
latter  acid,  at  a  boiling  temperature,  forms  with  it  a  persxilphate,  some- 
times called  bipersulphate.  Nitric  acid  oxidise  and  disfiobres  it,  form- 
ing two  nitrates.  Mercury  forms  numerous  salts^  a  number  of  which 
are  officinal  preparations. 

In  the  two  classes  of  salts  formed  by  the  suboxide  (protoxide)  and 

!)rotoxide  (deutoxide)  of  mercury,  these  oxides  are  recognized  in  the 
bllowing  way : — 

TesUfar  the  Suboxide  {Protoxide). — Salphoretted  hydrogen  and  nU 
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pharet  of  ammonium  cause  a  black  precipitate,  insolqble  la  dilated  acids ; 
alkalies  caase  a  black  precipitate ;  mariatic  acid  throws  down  a  white  pre- 
cipitate of  calomel ;  iodide  of  potassium  a  greenish-yellow,  darkened  bj 
excess  of  precipitant ;  protochloride  of  tin  precipitates  the  metallic  mercnrj. 

Tests  far  the  Frotoxide  (Red  Oxide). — Sulfmnretted  hydrogen  and  snl- 
phnret  of  ammoninm  at  first  produce  a  white  precipitate,  which  on  the  far- 
ther addition  of  the  predpftant  tarns  yellow,  orange,  brown,  and  black ; 
fixed  alkalies  in  the  absence  of  ammonia,  cause  a  reddish-brown  precipitate, 
which  is  yellow  with  an  excess  of  the  precipitant ;  the  precipitate  caused  by 
ammonia  is  white ;  protochloride  of  tin  at  first  throws  down  calomel ;  when 
in  excess,  the  metal  is  reduced. 

The  following  convenient  test  for  the  mercurials  is  very  delicate,  and  well 
adapted  to  pill  masses,  &c.  :--p- 

On  to  a  copper  coin  brightened  with  a  little  NO^  a  small  portion  of  the 
suspected  substance  is  placed  and  moistened  with  a  drop  or  two  of  water 
into  a  pasty  consistence ;  a  small  fragment  of  KI  is  added  to  it,  and  on 
washing  it  a  mercurial  stain  will  remain.  Numerous  so-called  "yegetable," 
and  other  "quack"  pills  will  be  found  to  show  the  presence  of  calomel  in 
this  way.  The  reaction  in  the  case  of  blue  mass  is  less  rapid,  though 
equally  certain. 

The  combining  number  adopted  by  modem  chenusts  for  mercury 
is  100 ;  that  which  the  leading  pharmaoologista  of  this  country  have 
adopted  heretof(H^  is  200;  this  discrepancy  nas  been  guarded  against 
throughout  the  Pharmacopoeia  by  the  adoption  of  officinal  names, 
which  would  be  equally  applicable  in  either  qimbo*  It  will  be  seen 
that  practically  there  is  no  mfference  in  the  proportions  employed,  in 
the  preparations,  nor  in  their  testings ;  the  results  are  the  same,  though 
the  chemical  names,  and  the  explanations  of  the  reactions,  are  differ- 
ent Adopting  200  as  the  equivalent  number,  corrosive  sublimate 
would  be  HgCly  bichloride  of  mercury,  instead  of  HgCl,  protochloride, 
which  is  the  view  of  its  composition  adopted  by  Omham,  Gmelin, 
Brande,  and  Taylor,  and  all  the  recent  authors  I  have  consulted. 

In  adopting  in  the  following  syllabus  and  in  the  text  the  views  of 
the  authorities  named,  I  am  aware  I  am  in  danger  of  confusing  the 
student,  who  may  study  either  of  the  editions  heretofore  issued  of  our 
National  Dispensatory,  but,  on  the  other  hand,  the  present  work  will 
be  in  harmony  with  the  text-books  on  chemistry  now  most  in  use,  and 
with  the  chemical  nomenclature  likely  to  come  into  universal  use  in 
future. 
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Syllabus  of  Mebcubl/ll  (Tompounds. 


Off.  Name. 

Compodtion*,  fto. 

Uaat. 

DO... 

H7drarg7ri  ohloridam  corro- 

HgCl 

AlteratiTe,  an- 

Atojgr. 

siram 

tiseptio,  &o. 

HydrargTri  ohloridam  mite 

HftCl 

Cathartic    and 
alterative. 

^  toSOgn. 

**       sulphM  flava 

3(Hg0)S0, 

Emetic  and  er- 
rhine. 

Emetic,  3  git. 

^       iodidnm  rabmm 

Hgl 

Alteratiye     in 
Bjphilia,  &o. 

A^lgr. 

**        iodidnm  viride 

Hg,I 

u 

^tolgr. 
*  to  J  gr. 

"        iodidum  flavum 

« 

Iodide  of  ccdomel 

M 

iV^lgf- 

Biniodide  of  ccdomel 

M 

tV*»*K'- 

Potcutii  et  hydrargyri  iodidum 

n^Hgl 

U 

Atojgr. 

Syrup  of  iodohydrargyrcUe  rf 

fllPAM 

AlteraUve. 

gtt.xxtozzz. 

Syrup  of  iodohydrargyrtUe  of 

Hgl+Fey-Aq 

«< 

fSJ. 

potauium  and  iron 

Bydrargyn  bromidum 

HgBr 

a 

Atojgr.    ' 

**           sub-bromidum 

Hg^r 

Cathartic    and 
alterative. 

AtoBgn. 

**          oyanidnm 

HgCy 

Alterative. 

Atojgr. 

"          salphnretom    ra- 

HgS 

Alterative    fa- 

bnim 

migations. 

"           sulphuretum       ni- 

Mild  alterative. 

gr.  v  to  5J. 

grum 

"          oxidnm  mbram 

HgO 

External! J,  sti- 
mulant. 

"                «       nf>tt» 

Hg,0 

Alterative,  sia- 
lagogae,&o. 

JtoSgn. 

**           aeetas 

2(Hg,0)A; 
Hg20,N05  in  Aq 

Alterative. 

Jtolgr. 

"           protonitratis  liquor 

«( 

gtt.  iy. 

**           binitratia  liquor 

HgO^O.  in  Aq 
2(Hg,0)fl0,P0. 
HgNHjpHgCl 

<( 

"           phosphas 

«< 

ito2gn 

HjdrargTram  ammoniatom 

Extemallj    in 

ointment. 

"            com  creta 

3  parta  Hg+5pCa0,C0, 

Antacid  and  al- 
terative. 

^toSgis. 

Hydrargyri  Chhridum  Corrosivum,     HgCl—136.     {Chloride,  Perehb* 
ride,  Bichloride  of  Mercury,  Mercuric  Chloride.    Corrosive  Sublimate.) 

By  the  action  of  boiling  sulphuric  acid  on  mercury,  the  persulphate 
(HgO,SO,),  is  first  formed.  When  this  is  heated  with  common  salt^ 
mutual  exchange  takes  place,  and  chloride  of  mercury  and  sulphate 
of  soda,  the  former  of  which  sublimes,  are  produced.  The  changes 
are  represented  in  the  formula  HgO,S03+NaCl=iHgCl+NaO,SO,. 

Corrosive  sublimate  is  in  heavy  white  crystalline  masses,  of  a  styptic  and 
metallic  taste  ;  soluble  in  about  sixteen  parts  of  cold  and  three  of  boiling 
water,  in  three  parts  of  alcohol,  and  four  of  ether ;  it  melts  and  entirely 
sublimes  when  heated.  Its  watery  solution,  precipitated  by  alkalies  or  lime- 
water,  throws  down  the  red  or  yellowish  binoxide.  (See  Yellow  Wash,) 
When  this  precipitate  is  heated,  it  gives  off  oxygen,  and  runs  into  globules 
of  metallic  mercury ;  a  solution  of  corrosive  sublimate  precipitates  iJbumen, 
and  forms  with  it  a  definite  insoluble  compound,  to  which  property  its  use 
as  an  antiseptic  is  due. 
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It  is  a  very  powerful  irritant ;  when  taken  in  large  doses,  it  causes 
baming  at  the  epigastrium,  vomiting  and  purging;  applied  to  the 
skin,  it  is  corrosive.  It  is  less  apt  to  produce  salivation  than  the  other 
preparations  of  mercury,  and  in  very  small  doses  it  is  useful  as  an 
alterative  in  chronic  affections,  syphilitic  or  not ;  externally  it  may  be 
used  as  a  lotion,  gargle,  injection,  or  ointment,  in  chronic  skin  diseases, 
ulcerated  sore  throats^  and  chronic  discharge,  from  mucous  membranes. 

Doss,  tV  £F*  to  i  ff^'  ^^  solution,  or  pill  with  crumb  of  bread.  The 
solution  for  external  use  is  usually  made  in  the  proportion  of  ^  or  } 
gr.  to  f  Sj  of  water.  It  is  much  used  in  solution  with  muriate  of 
ammonia,  which  increases  its  solubility,  as  a  poison  for  bedbugs ;  the 
proportions  to  be  used  are  one  ounce  of  corrosive  sublimate,  half  an 
ounce  of  muriate  of  ammonia  to  two  pints  of  water.  When  taken  in 
poisonous  doses,  recourse  should  be  had  immediately  to  albuminous 
liquids;  eggs,  if  at  hand,  should  be  administered  freely,  or  a  thin 
paste  of  wheat  flour  or  milk,  care  being  taken  to  evacuate  the  bowels 
and  to  carry  oft*  completely  the  precipitated  material,  which,  though 
comparatively  insoluble,  is  by  no  means  inert. 

Sydrargyri  Chloridum  Mite,    HgjCl,«=286.    {Subchhride  or  Dichhride 

of  Mercury,    Mercurous  Chloride.    Calomel.) 

To  prepare  this,  the  persulphate  of  mercury  first  formed,  as  ex- 
plainea  under  the  chloride,  is  afterwards,  by  being  rubbed  with  a 
second  equivalent  of  the  metal,  reduced  to  a  condition  capable  of 
forming,  when  heated,  the  subsulphate  (Hg,0,S05) ;  *"^^  *^*s»  ^7  ^te 
action  of  the  common  salt>  is  converted  into  the  subchloride  of  mer- 
cury, sulphate  of  soda  being  produced  at  the  same  time,  Hg,OSO«+ 
NaCl=.Hg,Cl+NaO,S03. 

Calomel,  when  sublimed,  occurs  in  cakes,  with  a  crystalline  struc- 
ture ;  but  as  a  druc,  it  is  met  with  in  the  form  of  a  white,  or  yellowish- 
white,  heavy  powder,  without  odor  or  taste ;  sublimes  with  heat ; 
treated  with  potassa,  it  is  blackened,  from  the  precipitation  of  the  pro- 
toxide, which,  when  heated,  runs  into  metallic  globules. 

Under  the  name  of  English  or  hjdro-sablimed  calomel,  a  preparation  is 
found  in  commerce,  which  is  preferred  by  some  physicians  to  the  kind  made 
in  the  manner  described  above ;  it  is  prepared  in  accordance  with  Woehler's 
suggestion,  by  conducting  the  calomel  vapors  during  the  process  of  subli- 
mation into  a  chamber  through  which  steam  is  passed  ;  or,  as  proposed  by 
Dann,  by  condensing  the  calomel  in  a  current  of  cold  atmospheric  air.  Any 
corrosive  sublimate  present  in  the  vapors,  is  washed  out  by  the  condensed 
water  of  Woehler^s  process. 

.  Calomel  must  be  entirely  free  of  corrosive  sublimate ;  if  treated  with 
alcohol  or  boiling  water,  the  filtrate  must  yield  no  precipitate  with  sulphu- 
retted hydrogen  and  nitrate  of  silver.  Calomel  is  entirely  volatile ;  most 
foreign  admixtures  are  left  behind  on  heating  upon  platina  foil. 

By  the  action  of  nitric  and  muriatic  acids,  calomel  is  slowly  con- 
verted into  corrosive  sublimate ;  soluble  chlorides,  and  even  continued 
boiling  with  water  or  alcohol,  alone  have  a  similar  action.  Chlorine, 
hypochlorites,  iodine,  iodides,  hydrocyanic  acid,  and  cyanurets,  de- 
compose calomel ;  the  chlorides  producing  corrosive  sublimate  -^  it 
81 
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should  therefore  not  be  prescribed  at  the  same  time  with  muriate  of 
ammonia  or  nitro-muriatic  acid,  which  last  is  specially  indicated  in 
torpor  of  the  liver ;  symptoms  of  violent  gastric  irritation  have  been 
unexpectedly  produced  from  neglecting  this  precaution. 

The  peculiarities  of  calomel,  as  a  mercurial  a^ent,  are,  that  it  pro- 
duces little  local  irritation ;  it  acts  as  a  purgative  by  increasing  the 
secretion  of  bile  and  other  intestinal  fluids,  and  hence  is  much  relied 
on  in  affections  of  the  liver,  and  obstructions  to  the  portal  circulation. 
It  is  much  combined  with  other  remedies,  being  greatly  modified  in 
its  effects  by  judicious  combination  with  sedatives,  cathartics^  astrin- 
gents, &c. 

Dose,  as  a  purgative,  5  grs.  to  9j ;  to  produce  ptyalism,  }  grain  to  1 
grain,  frequently  repeated.  It  has  become  customary  to  administer 
exceedingly  minute  quantities  of  this  preparation,  so  low  as  the  j^th 
of  a  grain  repeated  every  hour  or  two,  the  constitutional  effects  beine 
perceptible  after  a  grain  has  been  given  in  this  way.  I  am  informed 
that  its  power  to  salivate  is  greatly  increased  by  long  trituration  with 
sugar  of  milk,  perhaps  on  account  of  the  extremely  fine  division  to 
which  it  is  thus  brought,  and  of  some  chemical  change  not  yet  inves- 
tigated. 

Hydrargyri  Sulphas  Flava.    3(NgO)SOj    {Tu7j>eth  JUtneral) 

The  persulphate  of  mercury  formed  by  the  action  of  boiling  sul- 
phuric acid  on  the  metal,  and  mentioned  in  the  two  preceding  formulas, 
is  readily  decomposed  by  reducing  it  to  powder  and  submitting  it  to 
the  action  of  warm  water,  which  changes  its  composition  and  proper- 
ties, producing  a  yellow-colored  insoluble  subsalt,  8(HgO)SO,,  This 
is  used  almost  exclusively  as  an  errhine,  variously  diluted  with  snu£^ 
powdered  liquorice  root,  lycopodium,  &c. 

Hydrargyri  lodidum  Rubrum,    Hgl=226.     {Iodide,  Biniodide  or  Red 

Iodide  of  Mercury.     Mercuric  Iodide,) 

Take  of  Corrosive  chloride  of  mercury  .  A  troyounce. 
Iodide  of  potassium  .  .  .  Ten  drachms. 
Distilled  water    ....    A  sufficient  quantity. 

Dissolve  the  chloride  of  mercury  in  a  pint  and  a  half  of  water  oy 
trituration  in  a  mortar,  adding  small  quantities  of  tliis  solvent  at  a 
time,  and  pouring  it  into  a  precipitating  jar,  till  the  salt  is  comple^y 
taken  up ;  then  dissolve  the  iodide  of  potassium  in  half  a  pint  of  hot 
water  by  shaking  them  together  in  a  vial.  Now  pour  the  solution  of 
iodide  into  the  solution  of  chloride  contained  in  the  precipitating  jar, 
both  liquids  being  hot  at  the  time  of  mixing  them ;  this  will  produce 
immediately  a  brilliant  scarlet-colored  precipitate  of  biniodide  of  mer- 
cury, leaving  in  solution  the  very  soluble  chloride  of  potassium.  Now 
fold  a  plain  filter,  and  haviDff  poured  off  the  supernatant  liquid  from 
the  precipitated  biniodide,  throw  the  latter  on  the  filter  in  a  funnel 
and  wash  it  by  adding  repeatedlv  fresh  portions  of  pure  water.  Wrap 
the  filter  up  in  soft  paper,  and  Lay  it  away  with  a  weight  on  it^  in  a 
warm  place  to  dry. 
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Binoxide  of  mercury  is  a  beantifbl  scarlet-colored  powder  (in  fine  crys- 
tals, if  the  boiling  hot  solation  has  been  allowed  to  cool  slowly)  ;  insolnblc 
in  water,  bat  soluble  in  alcohql,  and  in  solutions  of  iodide  of  potassium  and 
chloride  of  sodium.  It  is  wholly  sublimed  by  heat,  condensing  in  scales 
'which  are  at  first  yellow,  but  afterwards  red. 

The  two  iodides  of  mercury  resemble  the  two  chlorides  in  their  relative 
medicinal  actirity.     This  is,  like  corrosive  sublimate,  a  powerful  poison. 

It  is  conveniently  given  in  pill,  but  perhaps  more  frequently  in 
solution  of  iodide  of  potassium  with  or  without  the  addition  of  vege- 
table alterative  preparations.    Dose,  j'g  to  ^  gr. 

Sydrargyri  lodidum   Viride.   Hgjl=«826.    {Sub  Iodide,  Protiodide,  or 

Oreen  Iodide  of  Mercury^ 

Take  of  Mercury, A  troyounce. 

Iodine Five  drachms. 

Stronger  alcohol       ....    Sufficient. 

Eub  the  mercury  and  iodine  together,  adding  half  a  fluidounce  of 
stronger  alcohol  to  form  a  soft  paste,  and  continue  the  trituration  till 
the  ingredients  are  thoroughly  incorporated.  Stir  the  mixture  occa- 
sionally, and,  at  the  end  of  two  hours,  triturate  a^ain,  with  consider- 
able pressure,  until  it  is  nearly  dry.  Then  rub  it  up  with  stronger 
alcohol,  gradually  added,  until  it  is  reduced  to  a  uniform  thin  paste ; 
and,  having  transferred  this  to  a  filter,  wash  it  with  stronger  alcohol 
until  the  washings  cease  to  produce  a  permanent  cloudiness  when 
dropped  into  a  large  quantity  of  water.  Lastly,  dry  the  iodide  in  the 
dark  with  a  gentle  heat,  and  keep  it  in  a  well-stopped  bottle,  protected 
from  the  light.    {U.S. P.) 

By  this  process,  though  a  slight  excess  of  mercury  is  used,  a  small 
quantity  of  the  red  iodide  is  formed,  which  is  directed  to  be  removed 
by  dissolving  it  out  with  the  alcohol. 

The  mercury  is  conveniently  weighed  by  balancing  a  small  paper 
pill-box  on  the  scales,  and  giving  to  one  side  of  it  a  little  crimp,  as 
shown  in  Fig.  202 ;  so  that  a  small  stream  of  the  metal 
may  be  poured  out  conveniently.    The  accurate  adjust*       l^g.  202. 

ment  of  the  quantity  is  troublesome.    The  iodine  also  

requires  care  m  weighing,  owing  to  its  corrosive  action     fd_^ 
on  the  metals.    The  most  convenient  method  is  to  balance     \ 

a  pair  of  watch-glasses  by  filing  away  the  heavier  of  the      \ ^ 

two,  or  by  pasting  on  to  the  lighter  a  small  piece  of  tin 
foil,  and  then  to  lay  them  away  for  weighing  corrosive 
substances.  In  the  absence  of  this,  a  piece  of  thick  and  well  glazed 
writing-paper  may  be  put  on  to  each  plate  and  balanced.  If  the  scales 
are  kept  in  a  case,  as  shown  in  the  first  chapter,  they  should  be  taken 
out  whenever  iodine  is  to  be  weighed  on  them,  as  the  vapor  becoming 
difiTused  through  the  air  inside  the  case  will  corrode  the  metal. 

Subiodide  of  mercury  is  a  greenish-yellow  powder,  insoluble  in  water, 
alcohol,  or  solution  of  chloride  of  sodium,  but  soluble  in  ether.  Officinal 
stronger  alcohol,  when  shaken  with  it  and  separated  by  filtration,  gives  but 
a  transient  cloudiness  on  being  dropped  into  water,  and  when  evaporated 
from  a  porcelain  surface  leaves  only  a  faint  red  stain.     H^Qb.l«d.  Q^\OiX'^/>^» 
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gublimes  in  red  crystals,  which  afterwards  become  yellow  by  age ;  it  is  con- 
verted into  teriodide,  which  has  a  yellow  color,  and  is  believed  to  be  more 
active. 

9 

It  is  used  as  an  alterative,  usually  in  pilL    Dose,  ^  gr.  to  1  gr. ;  it . 
is  incompatible  with  iodide  of  potassium,  which  converts  it  into  binio- 
dide  with  separation  of  mercury. 

Hydrargyri  lodidum  Flavum.     Hg^I^     (Yellow  Iodide  of  Mercury,) 

Owing  to  the  instability  of  thtfprotiodide  of  mercury,  it  is  not  very  reliable 
as  a  medicine  for  internal  use ;  as  a  substitute  for  it,  a  yellow  iodide  has 
been  proposed,  which  is  unalterable  by  exposure  and  age.  It  is  made  by 
precipitating  protonitrate,  or  some  other  protosalt  of  mercury,  by  iodide  of 
potassium,  to  which  one-sixth  of  its  weight  of  iodine  has  been  previously 
added. 

It  is  a  bright  lemon-yellow  powder,  insoluble  in  water  and  alcohol ;  it  sub- 
limes when  heated  in  red  crystals,  which  turn  yellow  on  cooling.  It  is  de- 
composed by  hydriodic  acid  and  by  iodides  which  are  incompatible  with  it 
It  is  given  in  doses  of  one-eighth  to  one-quarter  grain. 

Iodides  of  Calomel, 

Boutigny  has  proposed  for  medicinal  use  two  preparations  which  have 
been  called  respectively  iodide  and  biniodide  of  calomel  (subiodide  and 
iodide).  The  former  is  prepared  by  heating  four  equivalents  of  calomel  in 
a  retort  until  it  commences  to  sublime,  when  gradually  two  equivalents  of 
iodine  are  added.  The  salt  appears  to  be  a  mixture  of  two  equivalents  of 
calomel,  one  of  iodide,  and  one  of  chloride  of  mercury. 

The  biniodide  of  calomel  is  prepared  in  a  similar  manner  from  equal  equiva- 
lents of  calomel  and  iodine,  and  must  therefore  contain  one  equivalent  each 
of  bichloride  and  biniodide  of  mercury. 

Gobley  {see  "Am.  Joum.  Pharm.,"  xxx.  168)  prepares  these  iodides  by 
triturating  the  material  together,  introducing  it  into  a  retort,  and  heating  it 
in  a  sand  bath  to  fusion. 

It  is  evident  that  the  two  preparations  must  be  of  different  intensity  in 
their  medicinal  properties.  They  have  been  given  in  doses  of  one-sixteenth 
to  one-eighth  grain,  and  employed  externally  in  the  proportion  of  a  scruple 
to  half  a  drachm  in  one  ounce  of  ointment. 

Potassii  et  Hydrargyri  lodidum,     KI,2HgI.     {lodohydrargyrate  of 

Potassium,) 

A  hot  solution  of  iodide  of  potassium  dissolves  three  equivalents  of  bin- 
iodide of  mercury,  one  of  which  crystallizes  out  on  cooling,  afterwards  yellow 
prisms  are  separated  having  the  composition  stated  in  the  syllabus ;  they 
are  soluble  in  alcohol  and  ether,  but  decomposed  by  water. 

It  is  said  to  be  less  apt  to  produce  salivation  than  other  mercurial  prepa- 
rations. It  is  given  in  doses  of  one-twelfth  to  one-eighth  grain,  and  in 
ointment  of  the  same  strength  as  the  other  mercurial  iodides.  When  in- 
tended for  use  in  solution,  it  has  been  recommended  to  make  it  extempo- 
raneously with  an  excess  of  iodide  of  potassium,  or  dissolve  it  in  s  solution 
of  tins  iodide.  One  of  its  most  useful  applications  is  to  the  testing  of 
organic  alkalies,  which  see. 

Syrup  of  lodohydrargyrate  of  Iron, 

This  preparation  is  recommended  to  be  made  by  dissolving  one  part  of 
red  iodide  of  mercury  in  three  thousand  parts  of  the  officinal  syrup  of  iodide 
of  iron.     The  dose  is  from  twenty  to  thirty  drops  as  an  alterative  tonia 
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Syrup  of  lodohydrargyraie  of  Potassium  and  Iron. 

J.  E.  Young,  of  Williamsburg,  N.  Y.,  offers  this  preparation,  made  by 
combining  sixty-four  grains  of  iodine  in  three  drachms  of  water  with  iron, 
and^  filtering  the  solution  into  three  and  a  half  fluidounces  of  syrup  ]  two 
grains  of  red  iodide  of  mercury 'and  one  and  a  half  grain  of  iodide  of  potas- 
sium are  dissolved  in  one  dra^nm  of  water  and  added  to  the  syrup,  the  whole 
to  measure  four  fluidounces.  Some  orange-flower  water  may  he  added  to 
improve  the  flavor.     The  dose  is  a  teaspooi^uL 

Hydrargyri  BronUdum.    HgBrslTS.     {Bromide  or  Bibromide  of 

Mercury,) 

This  corrosive  poison  is  prepared  by  combining  two  parts  of  bromine  with 
fire  parts  of  mercury  under  water. 

It  crystallizes  from  water  in  white  shining  scales,  from  alcohol  in  needles ; 
is  soluble  in  water,  more  so  In  alcohol  and  ether,  and  sublimes  when  heated. 

In  its  action  it  is  stated  to  be  analogous  to  corrosive  sublimate,  and  is 
employed  in  the  same  doses. 

Hydrargyri  Bromidum.     Hg,BrsB278.     {Sub-bromide  or  Bromide  of 

Mercury.) 

Nine  parts  of  bromide  of  mercury  are  mixed  with  five  parts  of  mercury 
and  sublimed,  or  a  subsalt  of  mercury  is  precipitated  by  bromide  of  potas- 
sium. 

It  appears  as  a  soft  white  powder  or  in  thin  prismatic  crystals,  insoluble 
in  water  and  alcohol,  but  decomposed  by  the  continued  action  of  bromides 
or  iodides. 

It  is  said  to  resemble  calomel  in  its  action,  and  is  given  in  medium  doses 
of  four  to  five  grains. 

Hydrargyri  Oyanidum.    HgCy=»126.    {Cyanide  or  Oyanuret  of 

Mercury.) 

Take  of  Ferrocyanide  of  potassium  five  troyounces. 

Sulphuric  acid  four  troyounces  and  one  hundred  and 
twenty  grains. 

Red  oxide  of  mercury,  in  fine  powder, 

Water,  each,  a  sufficient  quantity. 
Dissolve  the  ferrocyanide  of  potassium  in  twenty  fluidounces  of 
water,  and  add  the  solution  to  the  sulphuric  acid,  previously  diluted 
with  ten  fluidounces  of  water,  and  contained  in  a  glass  retort.  Distil 
the  mixture  nearly  to  dryness  into  a  receiver,  containing  ten  fluid- 
ounces  of  water  and  three  troyounces  of  red  oxide  of  mercurv.  Set 
aside  two  fluidounces  of  the  distilled  liquid,  and  to  the  remainder  add, 
with  agitation,  sufficient  red  oxide  to  destroy  the  odor  of  hydrocyanic 
acid.  Then  filter  the  solution,  and,  having  added  the  reserved  liquid, 
evaporate  the  whole  in  a  dark  place,  in  onler  that  crystals  may  form. 
Lastly,  dry  the  crystals,  and  keep  them  in  a  well-stopped  bottle,  pro- 
tected from  the  light.    (  U.  S.  P.) 

In  white  prismatic  crystals,  wholly  soluble  in  water.  When  muriatic  acid 
is  added  to  the  solution,  hydrocyanic  acid  is  evolved,  made  evident  by  its 
odor,  and  bichloride  of  mercury  is  left,  which  is  entirely  volatilized  by  beat 
When  cyanide  of  mercury  is  heated,  cyanogen  is  given  off,  and  a  blackish 
matter  is  left  containing  globules  of  mercury. 


•kiSBi  KXaCQ^r.  60LI>.  asb  platinuk. 


Z  jTmiiie  if  juzcrny  ol  Tcf*  ciie  eliI<Hide»  a  powerful  poison,  differ- 
L:^  iTocL  :iijic  r>??nt*tij  bx  zp:tdiians  co  epigastric  pain  in  its  operation. 
Sjine  irruMintirugs  gnagr  x  ^j  cn'oride  in  the  same  doses,  and  for  the 

Is  %ungt';n  ^ujixlftl  noc  be  prccipitased  by  muriatic  acid  or  caustic 


^jtintnmr:  S'l'phrarsrun  B^wrrgnt,     HgS«116.     {Red  Sulphide  or 
Sa^i^*icin£  if  Jigrrjry,    Artificial  Cinnabar.) 

WTien  TTBfttted  snlpaor  is  broogfat  in  contact  with  mercury,  direct 
iiLCL  ^!X:fues:  mii  if  rie  ecmround  is  afterwards  sublimed,  it  consists 
o£  Lirk  a^rarrt:  samrnig;  crrsalliius  maawes,  forming,  when  powdered, 
a  '>f:iiirifil  ie:irlt*c  v^^ior  known  ot  the  name  of  vermilion.   It  is  insoln- 

m 

^ui  ~ji  Tacer  -ioii  .ia»QoL  Totadlizes  entirely  when  heated  alone,  but 
wnii  7\j6fa3ga  ir  i&  r^firiueii  k>  metallic  globules. 

Wotfa  die  5niHa  are  brou^t  into  contact  with  the  surface  of  the 
'■^y^l'r.  :iie  ir:z^  i&!&  as  a  topical  alterative,  and  becomes  absorbed, 
^A^&cuu^  sie  ijsoenL  toe  same  as  other  mercurials.  It  is  used  as  a 
:umi:^7iiX'r  in  somif  ijrciliuc  skin  diseases ;  5ss,  thrown  on  a  hot  iron, 
dxid  v^act*»i  bi?nettch  the  pasient  wrapped  in  a  blanket,  will  effect  the 
joic^c     Tie  Tacor  should  not  be  allowed  to  enter  the  lungs. 

^ji-ir-mrin  SiAi^huntuBi  SigrunL     Black  Sulphide  of  Mercury. 

(Ethiopt  Mineral.) 

X:tai*  bv"  mobuu:  equal  parts  of  mercury  and  sulphur  together  till  the 
^•Douies  iisapp«ar  and  a  powder  is  formed.  This  was  formerly  officinal, 
bac  !ia[$  b«*«u  omitited  firom  the  PbarmacopcBla  in  its  late  reyision. 

£tiiiOui4^  i:»  aa  tnsolubie  black  powder  which  is  rarely  used  for  any  purpose. 
I:  ittav  ^  ja5rij  giTiea  in  doses  of  firom  gr.  y  to  5ijt  though  marked  by  no 

Sutir'j^r'nrt  OsuAam  Bubrum.   HgO=il08.   {Peroxide  of  Mercury, 

Jfortcric  Oxide.    Bed  Precipitate,) 

c>ecit>*c  by  di^ssolTing;  with  heat,  mercury,  fciij,  in  a  mixture  ol 
xcrvc  ickl  Bbi\  and  water.  Oij ;  evaporating  the  liquor,  and  triturating 
>•  uo:  :^?t:::ui:r:i<  ;o  a  powder.  This  is  put  into  a  very  shallow  vessel 
a:xa  !x«Mi>id  till  r^  fumes  cease  to  arise,  the  nitrate  is  decomposed  by 
a«M^  :u^7vH»  acai  fomes  being  disengaged  and  oxide  of  mercury  re- 

K^  v^x>&^  IS  IB  orange-red,  shining,  crystalline  scales ;  when  strongly 
Vfti:^  ^  TtifM^  oxygen  and  metallic  mercury,  without  the  production  of  red 
tuimN;.    ll  »  iawlubk  in  water,  but  soluble  in  nitric  and  hydrochloric  acids. 

I*  hs:  \:sid  ooly  externally,  as  a  stimulant  and  escharotic ;  it  is  much 
a^'clivxi  as  an  ointment  to  the  e^e ;  as  an  escharotic,  in  powder,  alonci 
vvr^uixtxl  with  sogar^  to  specks  in  the  cornea,  over  chancres,  and  fun- 

rSx^  viirtviioos  of  our  Pharmacopoeia  enjoin  great  care  in  reducing 
th^  t>\i  oxkle  of  mercury  to  a  very  fine  powder ;  as  it  is  very  apt  to 
K"  <riWY  :*r\>m  containing  crystalline  portions. 

The  preparation  is  produced,  uniform,  smooth  and  satisfSEU^tory  by 
li»  &^owiug  formula  of  T.  S.  Weigand : — 
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Take  of  Bichloride  of  mercury  .        .        .        .    560  grains. 
Caastic  potassa,  in  solution    .        .        .     116      " 

Dissolve  the  chloride  in  one  pint  of  boiling  water,  and  pour  the 
solution  into  the  solution  of  caustic  potassa,  diluted  with  two  pints  of 
water ;  wash  with  water  till  there  is  no  taste,  and  dry  on  a  porous 
tile ;  the  powder  is  smooth,  dense,  and  well  suited  for  the  purpose  of 
admixture  with  fatty  matters. 

Hydrargyri  Oxidum  Nigrum.   Hg,O™208.   {Dioxide  of  Mercury ,  Mer- 

curoua  Oxide,  Black  Oxide  of  Mercury) 

Made  by  triturating  calomel  with  a  solution  of  caustic  potassa. 
Protoxide  of  mercury  precipitates,  while  chloride  of  potassium  remains 
in  solution,  and  is  removed  by  washing.  This  preparation  has  been 
omitted  from  the  last  edition  of  the  U.  S.  Pharmacopoeia. 

Black  oxide  of  mercury  is  in  powder,  which  becomes  oliTe-colored  by  the 
action  of  light.  It  is  wholly  dissipated  by  heat,  metallic  globules  being 
sublimed.     It  is  insoluble  in  water,  but  is  wholly  dissolyed  by  acetic  acid. 

As  a  medicine,  it  is  like  calomel  in  its  action,  and  is  sometimes 
substituted  for  it,  but  is  said  to  be  liable,  from  occasionally  containing 
deutoxide,  to  operate  harshly.  3ij»  placed  on  a  hot  iron,  answers  the 
purposes  of  a  mercurial  vapor  bath.  Triturated  with  lard,  it  substi- 
tutes mercurial  ointment.  Its  dose,  as  an  alterative,  is  a  quarter  to  a 
half  grain  daily ;  as  a  sialagogue,  gr.  j  to  iij,  three  times  a  day,  in  pilL 

Hydrargyri  Acetaa,    Hg,0,T=»259.    (Acetaie  of  Mercury,    Mercurou9 

Acetate.) 

This  salt  crystallizes  from  a  hot  solution  of  protoxide  of  mercury  in  acetic 
acid,  or  from  a  mixture  of  the  hot  solutions  of  the  protonitrate  of  mercury 
and  acetate  of  potassa. 

It  separates  in  soft  scales,  is  slightly  oxidized  by  the  air,  and  blackened 
by  the  light  while  moist. 

It  is  used  in  similar  complaints  as  the  other  mercurial  salts,  in  the  dose  of 
one-sixth  of  a  grain  to  one  grain. 

Liquor  Hydrargyri  Nitratis.     HgO,NOg  with  NOp  in  Aqua.     V.  S,  P. 

Take  of  mercury  three  troyounces ;  nitric  acid  five  troyounces ;  dis- 
tilled water  six  fluidounces. 

Dissolve  the  mercury,  with  the  aid  of  a  gentle  heat,  in  the  acid, 
previously  mixed  with  the  distilled  water.  When  reddish  vapors 
cease  to  arise,  evaporate  the  liquid  to  seven  troyounces  and  a  half,  and 
keep  it  in  a  well-stopped  bottle. 

In  this  process  part  of  the  nitric  acid  is  decomposed,  furnishing 
oxygen  to  the  mercury,  and  the  oxide  of  mercury  combines  with  the 
acid  to  form  the  nitrate  of  protoxide,  formerly  regarded  as  binitrate 
of  deutoxide  of  mercury  in  solution.  The  nitric  acid  is  designedly 
present  in  considerable  excess. 

This  solution  is  made  officinal  for  the  preparation  of  citrine  ointment ; 
it  is  too  concentrated  for  use  except  with  great  care  as  a  caustic.  It 
is  used  in  cancerous  and  other  malignant  affections,  and  is  similar  to, 
though  not  identical  with,  the  preparation  formerly  in  use  imder  the 
name  of  Acid  Nitrate  de  Mercure. 
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It  is  a  transparent,  nearly  colorless,  acid  liquid,  haying  the  specific  grayitj 
2.165.  It  is  not  precipitated  by  the  addition  of  distilled  water ;  the  diluted 
solution  affords,  with  potassa,  a  dirty-yellow  precipitate,  and  with  iodide  <^ 
potassium,  a  bright-red  one,  soluble  in  an  excess  of  the  precipitant.  When 
dropped  on  a  bright  surface  of  copper,  the  diluted  solution  instantly  deposits 
a  coating  of  mercury. 

Liquor  Hydrargyri  SubnitrcUis,     Hg^0,N03-f  2H0  in  Aq. 

The  Prussian  Pharmacapoeia  contains  a  solution  of  the  protouitrate  of 
mercury,  prepared  by  digesting  mercury  in  excess  with  nitric  acid  and  water, 
equal  parts,  and  diluting  the  solution  until  it  has  the  specific  grarity  of  Li, 
and  contains  in  twelre  parts  one  part  of  mercury.  It  is  used  in  yenereal 
diseases  in  the  medium  dose  of  two  drops. 

If  the  solution  should  contain  binoxide,  this  may  be  detected  by  precipi- 
tating it  with  chloride  of  sodium,  and  testing  the  filtrate  with  sulphuretted 
hydrogen,  which  will  produce  a  yellowish  precipitate  changing  to  black. 

Hydrargyri  Phosphas,    2(Hg,0)HO,P05==49T.    (Mercurous  PhoBphaU, 

8tU)pho8phat€  of  Mercury.) 

A  solution  of  a  subsalt  of  mercury  is  precipitated  by  phosphate  of  soda, 
and  the  precipitate  well  washed. 

It  is  a  white  crystalline  powder,  insoluble  in  water,  and  has  been  employed 
in  doses  of  about  one  grain,  once  or  twice  a  day. 

There  is  also  a  mercuric  phosphate  which  is  not  used  in  medicine,  baTing 
the  composition  2(HgO)HO,P03. 

Hydrargyrum  Ammoniatum.    HgCl,HgNB[,aB252.    (Mercuric  Amida- 

Chloride,     White  Precipitate  of  Mercury.) 

When  ammonia  is  added  to  a  solution  of  corrosive  sublimate,  a 
peculiar  compound,  and  not  the  oxide  of  mercury^  is  precipitated. 

This  is  a  white,  amorphous  powder,  in  irregular  masses,  frequently  bear- 
ing the  impression  of  the  fabric  on  which  it  is  drained  and  dried.  It  is  de- 
composed and  dissipated  by  heat;  is  insoluble  in  water,  but  decomposed  by 
continued  washing;  dissolves  in  hydrochloric  acid  without  effervescence; 
and,  when  heated  with  potassa,  gives  off  ammonia,  and  becomes  yellow 
from  the  formation  of  the  red  oxide  of  mercury.  Acetic  acid  which  has  been 
digested  with  it  does  not  yield  with  iodide  of  potassium  either  a  yellow  or 
blue  precipitate ;  it  is  not  blackened  when  rubbed  with  lime-water.  It  is 
a  compound  of  amidogen  or  amide  (NHg)  with  chloride  of  mercury. 

This  salt  is  never  used  internally;  it  is  applied  externally,  to  chronio 
skin  affections  in  the  form  of  ointment.     (See  Vnguenta.) 

Hydrargyrum  cum  Greta.    {Mercury  with  Chalk.     Gray  Powder.) 

Made  by  triturating  three  parts  of  mercury  with  five  parts  of  pre- 
pared chalk,  till  it  loses  its  fluidity  and  metallic  lustre,  and  the  whole 
assumes  the  form  of  a  dark-gray  powder. 

This  process  is  one  of  great  labor ;  and  other  modes  of  preparation 
have  been  employed.  Those  which  oxidize  part  of  the  mercury  into 
red  oxide  are  objectionable,  as  rendering  this  mild  powder  drastic 
and  violent  in  its  action.  It  is  much  less  used  than  blue  mass,  which 
it  resembles  in  its  action.  The  proportion  of  mercury  is  larger  than 
ID  blue  mass,  but  it  is  said  to  b^  ^vially  mild  when  well  made.     Dr. 
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J.  C.  Beck;  of  Cincinnati,  has  examined  a  specimen  containing  16  per 
cent  of  red  oxide  of  mercnry.  A  good  substitute  is  formed  by  mix- 
ing powdered  blue  mass  with  prepsjred  chalk,  extemporaneously. 

It  is  described  as  a  gray  powder,  partly  dissipated  by  heat.  When  a 
small  portion  is  treated  with  dilate  acetic  acid  in  excess,  it  is  partly  dis- 
solved, nothing  remaining  bat  mercary  in  the  form  of  minute  globales,  yisi- 
Ue  by  the  aid  of  a  magnifying  glass.  The  solution,  on  the  addition  of 
mariatic  acid,  is  rendered  opalescent ;  and,  when  filtered  after  this  addition, 
and  treated  with  hydrosulphuric  acid,  does  not  yield  a  black  precipitate. 

Its  chief  use  is  in  treating  the  complaints  of  children,  the  chalk 
neutralizing  acid  in  the  stomach,  while  the  mercury  increases  the 
biliary  secretion.    Dose,  for  a  child,  from  half  a  grain  to  three  grains. 

For  other  mercurial  preparations,  see  Pills  and  Ointments. 

AuRUM.    (GoLD.)=i  98.83. 

Gold  is  a  soft  metal,  of  a  peculiar  yellow  color,  and  a  lustre  which 
18  not  affected  by  exposure  to  the  air  or  heat ;  it  is  extremely  malle- 
able, being  readily  drawn  into  very  fine  wire,  or  beaten  into  leaves 
of  svvvvD^h  of  ^^  ^T^^^  ^^  thickness^  or,  if  plated  on  to  silver,  not 
exceeding  the  one  twelve-millionth  part  of  an  inch.  Its  specific 
gravity  is  19.5 ;  its  fusing  point  1300°  F.  Commercially  the  quality 
of  gold  is  designated  by  the  term  carcU,  which  expresses  its  fineness, 
not  weight ;  pure  gold  is  24  caraf;  23  carat  gold  contains  23  parts  of 
gold  to  one  of  alloy,  18  carat  gold  18  of  gold  to  6  of  alloy.  At  the 
mint  the  proportion  of  pure  gold  is  expressed  by  thousandths.  Ameri- 
can coin  is  900  thousandths,  900  parts  pure  gold  to  100  of  alloy.  To 
find  the  carat  of  a  specimen  of  known  percentage  of  pure  gold, 
multiply  the  weight  of  pure  gold  by  24,  and  divide  the  product  by 
the  weight  of  the  mass.    American  coin  is  of  21.6  carats^  thus — 

900  X  24     oi  A 

"Tooo"""^^-^- 

To  find  the  percentage  of  pure  gold  in  gold  of  known  carat,  multiply 
the  weight  by  the  carat  and  divide  by  24,  thus — 

1000x2L6^gQQ 

24        "       * 

Gold  is  not  attacked  by  acids,  except  by  nitromuriatic  acid,  which 
solution  is  the  starting  point  for  all  preparations  of  gold. 

It  combines  with  oxygen  in  two  proportions,  forming  a  suboxide, 
AuO,  and  a  peroxide,  AuO,. 

Gold  leaf,  like  silver  leaf,  is  used  for  coating  pills  containing  nau- 
seous or  strong-smelling  substances. 

Tests  for  Peroxide  of  Oold. — Sulphuretted  hydrogen  and  sulpharet  of 
ammoniam  caase  a  black  precipitate,  soluble  in  sulphuretted  alkaline  sal- 
pharets ;  potassa  produces  a  reddish-yellow  precipitiate ;  ammonia  a  preci- 
pitate of  a  similar  color,  which  is  fulminating  gold ;  protochloride  with  a 
little  perchloride  of  tin,  throws  down  a  purple  red  precipitate,  insoluble  in 
mariatic  acid. 
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i^  -fiinssuiE  c  ciii  X  iiii*MBL.Mie  weaL  a  aiaed  wish  &  sal«tioB  of 
^..  ^  ...^ —  c  jE»L  &  ivLTVTTcesr  7Rc=niiKB  if  ft  dmumoii-bron  eokr 
*  ii'iLjiyi,  -vcijea  j  sKauic  r'uix.  iztrtoi  9ran2MiuQu&.  Bj  filing  fat 
s:jd^  3;kr  IsB^T3«-  »-  TTM — Tf  ji  &  jf»*i;  ioB  >)w>ii£r.  furi  /Aoiarifm;  or 
s^  -racmz^  ztal  tm.  'vna  ^m-tnawtr-  *f  TMiaoift  :d  %inA  ^wder.  mod  diaolT- 

i>  »   •  "x^disrsiAT  -xilaer  lam.  ibt  if  js  rjomuimiLL     lea  dose  u  oiie-balf 


ljT^'>^^^"»'  ""        :w9nuiiA£if  '^r  IVrv>iXi(le  q/*  Chid,) 

•T^.r'is-  :*  rri«-  JTTie  ^inmui  if  xniii  in  nftmavruitfc  aeki,  is  tremted 
wrni  :23i^T«5i;\.  "xa^  jig"iiHTate  ^vwiea  "vni  -vawr.  aa»i  then  decomposed  lir 
xiTTTc  ^lo.  ^raitra  -tsETaL-rs  in^  mcn^sni..  ud  a  Rddsh-reQoir  powder  h 
jiKz^Tir*!.  "wn-ivi  in  uyTUC  thus  laracnai  hnwn. 

I*:  ^  s  :^wx^  rmacmc  mr  Ub^  ±e  rmtTni  apjpeftie?  of  powdered  irold ; 
31  jc:*>i'ti:x.  TTiiiiibib  \^  s  itti  aMS.  3hei  in.  irjdes  of  one-tentli  to  one-kalf 
^rmn  Tvics  A  inf. 

TTt.'i  s  1  «?riir*?n  *f  5X  r^.ns  if  ■.•oT'^rtie  ^jf  r^Id  in  one  onnce  of  nitro- 
3tixr:i  :•:  AL*!*L  x*iii;a  uhfr  iv'ea  i:i!«a  *»  a  csibscie  in  cnncerons  affections;  it 

*    j^^  ^r-  a:^r  >-'ia:^»ja  iik»  ieea  -tmnoij^i  5?r  syphilitic  and  serofnlons  nken. 


an.-.  /..cr-uiiTi.     Ai»CI,ariU3^I-5.     i  :S€;s*}'Aichloride or  Terc?daride  of 

^.5  ^t  is  !»7acaiiiai  ia  "a»?  icr^d'Xi  of  gold  in  nitromnriatic  acid,  (roia 
whicd  :*:  ::»  :QCiiii«iii  'ij  enuK'ndoa  :o  iiyaess^  and  constant  stirring  towards 
the  iad  .'f  Z2!>f  W2c^  C^ftre  should  be  taken  in  the  eraporation  not  to 
wA:^::f  'je  sswt.  which  ^  Tijlji^e.  It  is  a  reddish  crystalline  powd^,  Terj 
<»?L*i:^*f<o?a*  :  jVAhiie  tn  w:fc:er.  alcohoL  and  ether.  Metals,  many  metallie 
s^*>.  iad  -T^aaic  coinpoiLihisw  redit».*e  the  gold  from  its  solution. 

I^  $  .-^x^cic.  ?r.>iiiciair  wt^  irritation  :  when  giren  for  some  time  it  is 
»-:  -.'  sai' n»^f :  it  i»  Terr  pc^>(K»QdL  The  dose  is  one-twentieth  to  one- 
elr>  ~^  4cr^:3  v.*a^'«  *  ^*>J>  *^  ^*^  cantionslj  increased  to  sereral  doses  a  daj. 

V^riooiiT  «iunted  with  chloride  of  sodium  this  salt  is  used  in  the  photo- 

<w  .  .^  i%r%  CMfmJxm.  XaCl,An,Cl,=4Aq.    (Chloride  of  Sodium  and 
■^         '    ^  Ooid.) 

T'r<  double  salt  is  obtained  br  preparing  from  three  and  a  half  parts  of 
DBtrt'  tfoli  i^*  pervhloride,  dissolVing  it  in  water,  and  mixing  therewith  one 
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part  pure  anhydrous  chloride  of  sodium.  On  evaporating  this  solation, 
long  four-sided  prisms  are  obtained,  which  are  of  a  yellow  color  and  un- 
changeable  in  the  air. 

This  salt  is  officinal  in  some  pharmacopceias,  most  of  which,  howerer, 
direct  an  excess  of  chloride  of  sodium,  and  to  rub  the  evaporated  mass  into 
a  fine  powder. 

Of  the  preparations  of  gold,  this  double  chloride  is  most  employed.  Its 
action  is  similar  to  that  of  the  perchloride,  but  much  milder.  The  dose  is 
one-twelfth  to  one-quarter  grain  a  day  of  the  pure  salt. 

Auri  lodidum,     Au^I,.     (Iodide  of  Gold,) 

If  a  solution  of  perchloride  of  gold  is  gradually  added  to  iodide  of  potas- 
sium, the  resulting  precipitate  is  at  first  redissolved  on  agitation,  a  soluble 
double  iodide  being  formed ;  subsequently  the  iodide  of  gold  is  precipitated, 
leaving  the  supernatant  liquor  free  of  color. 

It  is  a  dark-green  powder,  easily  soluble  in  hydriodic  acid.  It  must  be 
kept  in  well-stoppered  bottles,  as  in  contact  with  the  air  it  gradually  loses 
iodine  until  metallic  gold  is  left  behind.  • 

Like  other  preparations  of  gold,  it  is  of  an  alterative  efiect,  but  on  account 
of  its  spontaneous  decomposition,  it  is  not  very  reliable ;  the  dose  is  about 
one-sixteenth  of  a  grain. 

Auri  Cyanidum,     AuCy.     (Cyanide  of  Gold.) 

The  cyanide  of  gold  which  has  been  used  in  medicine  appears  to  be  the 
protocyanide.  The  percyauide  is  in  white  tabular  crystals,  fusing  at  112^, 
giving  off  hydrocyanic  acid  and  cyanogen,  and  is  easily  soluble  in  water, 
alcohol,  and  ether.  That  employed  medicinally  is  insoluble  in  those  liquids, 
but  soluble  in  alkaline  cyanides,  ammonia,  and  sulphuret  of  ammonium ; 
properties  which  agree  with  the  protocyanide  of  gold.  It  is  prepared  by 
dissolving  fulminating  gold,  obtained  by  precipitating  a  solution  of  seven 
parts  of  gold  by  ammonia,  in  a  hot  solution  of  six  parts  of  cyanide  of  potas- 
sium, and  treating  the  solution  with  muriatic  acid  in  excess,  which  leaves 
the  proto-cyanide  as  a  yellow  crystalline  powder. 

It  is  stated  to  be  one  of  the  mildest  compounds  of  gold,  and  has  been  used 
as  an  alterative,  resolvent,  and  emmenagogue,  in  doses  of  one-twelfth  to  one- 
half  grain  once  or  twice  a  day. 

All  the  above  preparations  of  gold  are  also  used  externally  in  ointments, 
and  in  cases  of  syphilis  for  frictions  on  the  gums  and  tongue.  For  the  latter 
purpose,  they  are  generally  mixed  with  twice  or  three  times  their  weight  of 
some  inert  powder,  and  the  friction  is  commenced  with  about  one-sixth  grain 
of  the  mixture  a  day,  and  gradually  increased  ;  the  milder  preparations  are 
used  in  somewhat  larger  proportions.  The  quantity  employed  in  ointments 
varies  with  the  nature  of  the  case,  the  preparation  used,  and  with  the  effect 
desired ;  from  two  to  twenty  grains  are  employed  to  an  ounce  of  ointment. 

Platinum.     Pt=  98.68. 

This  metal  is  remarkable  for  its  resistance  to  chemical  agents,  and 
for  its  infusibility.  It  is  soft,  of  a  silver-gray  color ;  very  malleable 
and  ductile,  though  inferior  in  these  respects  to  gold.  Its  valuable 
physical  and  chemical  properties  render  it  indispensable  for  the  pre- 
paration of  the  necessary  utensils  for  a  chemical  laboratory. 

Platinum  dissolves  in  nitromuriatic  acid ;  with  oxygen  it  imites  in 
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two  proportions,  forming  an  oxide,  PtO,  and  a  binoxide,  PtO, ;  with 
the  halogens  and  sulphur  it  forms  compounds  of  corresponding  com- 
position. 

Tesitsfor  Binoxide  of  Platinum, — Platinum  in  solation  is  recognized  bj 
the  following  behaTior  towards  reagents :  Sulphuretted  hydrogen  and  snl- 
phuret  of  ammonium  cause  a  blackish-brown  precipitate  of  PtSg,  insoluble 
in  muriatic  and  nitric  acid,  soluble  in  alkaline  sulphurets  and  potassa.  In 
the  presence  of  chlorides,  or  of  free  muriatic  acid,  potassa  and  ammonia 
produce  a  crystalline  yellow  precipitate,  soluble  in  alkalies.  Solutions  coo- 
tain  ing  free  muriatic  acid  are  changed  by  protochloride  of  tin  to  a  deep 
brownish-red  color. 

Platini  Bichloridum.     PtCl,=169.t5. 

Bichloride  of  platinum  is  obtained  by  dissolving  the  metal  in  aqua  regia, 
and  evaporating  to  dryness.  It  is  a  red  crystalline  mass,  turning  browu  by 
expelling  the  water  of  crystallization ;  deliquescent ;  soluble  in  water  and 
alcohol ;  it  is  much  used  as  a  test  for  the  inorganic  and  organic  alkalies, 
with  which  it  formi  yellow  double  chlorides. 

It  is  poisonous,  producing  convulsions  and  death  in  overdoses.  Id  doses 
of  one-eighth  to  one-fourth  grain,  given  in  mucilaginous  liquids,  it  has  been 
employed  like  chloride  of  gold  in  syphilis,  epilepsy,  &c.,  also  externally, 
about  fifteen  grains  to  one  ounce  of  ointment 

Sodii  et  Platini  Cfdoridum,     NaCl + PtCl,  4-  6 Aq  «  228. 26. 

By  mixing  solutions  of  bichloride  of  platinum  and  chloride  of  sodium, 
yellow  prisms  are  obtained  by  evaporation,  which  are  soluble  in  water  and 
alcohol. 

Its  effects  are  similar  to  the  former,  only  milder,  and  it  is  given  in  some- 
what larger  doses. 


PART   lY. 


PHARMACY   IN    ITS   RELATIONS   TO   ORGANIC 

CHEMISTRY. 


CHAPTER   I. 

.     LIGNEOUS  FIBRE  AND  ITS  DERIVATIVES. 

Organic  chemistry  refers  to  the  properties  and  composition  of  sub- 
stances which  have  been  formed  in  vegetables  and  animals  under  the 
inflaenoe  of  life,  and  of  their  derivatives ;  the  vast  variety  of  these 
compounds  and  the  fact  that  their  differences  are  not  so  much  in  the 
variety  of  their  ultimate  constituents  as  in  the  number  of  atoms  of 
these  and  their  peculiar  and  inexplicable  modes  of  combination,  makes 
iheir  study  almost  a  distinct  branch  of  chemical  science. 

The  greater  number  of  vegetable  substances  used  in  medicine  come 
into  the  hands  of  the  pharmaceutist  in  a  crude  condition,  and  the  first 
scientific  inquiry  in  connection  with  their  modes  of  preparation  relates 
to  the  action  of  solvents  upon  them,  which  requires  an  investigation 
of  their  chemical  characteristics. 

All  plants  are  composed  of  organic  proximate  principles,  which, 
when  Further  resolved,  are  found  to  consist  of  carbon,  oxygen,  and 
hydrogen ;  when  the  two  latter  elements  are  combined  in  the  propor- 
tion in  which  they  exist  in  water,  they  are  termed  carbohydrates ; 
others  consist  of  carbon  and  hydrogen  only,  while  another  class  is 
distinguished  by  containing  also  nitrogen,  and  some  of  these  phos- 
phorus and  sulphur.      * 

The  predominance  of  one  or  other  of  these  proximate  principles  in 
any  group  of  animal  or  of  vegetable  products,  usually  adapts  its  in- 
dividual members  to  certain  modes  of  preparation  and  use  in  medicine, 
and  constitutes  a  strong  feature  of  resemblance  among  them.  This 
characteristic  is  still  more  marked  when  associated,  as  it  often  is,  with 
similar  botanical  relations,  but  even  in  the  absence  of  these  it  is  very 
apparent :  substances  which  owe  their  utility  to  containing  starch,  are 
naturally  associated  2a  farinaceous,  while  the  gums  are  well  and  fami- 
liarly classed  together.  So  with  the  aromaiics,  containing  essential  oils 
and  resins ;  the  narcotics,  containing  vegetable  alkalies,  &c. 

The  proximate  principles  of  plants  are  capable  of  division  into  two 
main  classes,  these  are:  First  Those  whicn  are  nutritious,  and  are 
generally  diffused  throughout  the  vegetable  kingdom,  including  a  few 
obtained,  from  animals  also;  this  class  consists  of  cellulose,  starch, 
gums,  sugar,  fixed  oils  and  fats,  and  the  nitrogenized  or  protein  com- 
pounds.   Second.  Those  which  are  generally  not  nutritious,  but  medi- 
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cinal  or  poisonooa,  and  are  less  diffiised  being  in  some  instances  con- 
fined to  a  very  few  families  of  plants :  these  are  the  crvstallizable  and 
nncrvstallizable  neutral  principles,  the  vegetable  acids  and  alkalies, 
the  c^ntial  oils  and  resins,  &c. 

In  treating  of  these  principles,  and  some  of  the  important  drugs  in 
which  they  are  found,  the  organic  materia  medica  will  be  brought 
into  view  in  a  different  aspect  from  that  under  which  it  is  osoiuIt 
studied. 

This  is  an  inert  colorless,  sometimes  translucent,  tasteless,  inodor- 
ous, organized  substance,  which  is  present  in  the  cell  walls  of  all 
plants,  and  is  the  basis  of  woody  fibre. 

It  is  insoluble  under  ordinary  circumstances  in  all  solvents,  but  bj 
long  continued  boiling  with  diluted  sulphuric  acid  it  becomes  **  crum- 
my," and  finally  is  converted  into  soluble  cellulose,  cfexfrtn;  fi3r  its 
behavior  with  cold  diluted  sulphuric  acid;  see  PwrchmerU  Paper 
cold  concentrated  sulphuric  and  muriatic  acids  render  it  gelatinous 
and  finally  dissolve  it  This  solution  contains  dextrin,  a  modified 
lignin  which  is  soluble  in  water,  and  another  form  precipitated  by 
water. 

Schweizer*8  soWent  for  lignin  is  an  ammoniacal  solntion  of  oxide  of  copper, 
the  solvent  action  of  which  is  in  proportion  to  the  amoant  of  copper  it 
contains,  bot  decreases  with  age  in  consequence  of  the  absorption  of  caftNonie 
acid,  and  is  prerented  bj  acids,  salts,  or  sugar.  Acids  precipitate  the  lignin 
in  an  amorphous  condition,  drring  to  a  horn-like  mass.  These  solutions  are 
precipitated  by  the  addition  of  salts,  gum  Arabic,  dextrin,  and  alcohoL 

The  substances  belonging  under  this  head,  and  allied  compounds,  are 
soluble  in  Schweizer's  solvent  in  the  following  order :  sUk,  cotton,  paper, 
linen,  animal  bladder,  and  wool,  the  latter  requiring  the  aid  of  heat ;  muslin 
dissolres  readily ;  starch  is  insoluble,  but  forms  a  paste  when  aided  by  beat; 
guu-cotton  is  insoluble  in  this  solution. 

With  pure  cellulose  a  solution  of  iodine  in  iodide  of  potassium  and  chlo- 
ride of  zinc,  produces  a  blue  color,  which  appears  a]so  after  brisk  boiling  with 
strong  potash  lye,  on  the  addition  of  iodine.  When  boiled  with  solution  of 
potassa.  lignin  is  decomposed  into  numerous  acid  compounds,  containing 
from  one  to  four  equivalents  of  carbon ;  fusing  hydrate  of  potassa,  form 
with  lignin  oxalic  acid. 

Pharmaceutical  manipulations  are  chiefly  directed  to  get  rid  of 
lignin  by  freeing  firom  it,  by  the  aid  of  various  menstrua,  those  active 
principles  which  it  incloses,  excluded  from  external  influences,  and 
safely  locked  up  in  their  natural  repositories  till  needed  for  the  relief 
of  suffering  or  the  restoration  of  health. 

Lignin  is  officinal  under  the  name  of  gossypium,  cotton,  which,  in  its 
condition  of  raw  cotton,  or  carded  cotton,  is  much  used  in  surgery,  and 
forms  the  basis  of  the  singular  and  interesting  compounds  known  as 
gun-cotton,  pyroxylin,  and  the  other  modifications  of  prepared  cotton 
entering  into  collodion  and  blistering  collodion. 

Another  form  of  lignin,  which  is  of  interest  to  the  surgeon,  is  that 
of  patent  lint,  prepared  from  the  fibres  of  the  flax  plant  (Linum  usita- 
tissimum),  or  from  old  white  linen  cloth  scraped  so  as  to  make  it  soft 
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and  woolly ;  much  of  the  lint  of  commerce  contains  a  certain  portion 
of  cotton  fibre,  which  the  manufacturers  assert  is  not  injurious  for  the 
purposes  for  which  it  is  used. 

Paper  may  be  mentioned  under  this  head  as  one  of  the  most  im- 
portant forms  of  lignin.  Wrapping  paper  is  referred  to  among  the 
necessary  articles  of  an  outfit.  This  is  produced  of  various  qualities, 
bat  the  pharmaceutist  who  aims  at  a  high  reputation  should  not  be 

Earsimonious  in  the  purchase  of  an  article,  by  the  quality  of  which 
is  character  for  neatness  is  so  likely  to  be  estimated. 
Parchment  paper  is  a  useful  modification  of  ligneous  fibre,  prepared 
by  exposing  common  unsized  paper  to  {be  action  of  a  mixture  of  two 

i)arts  by  measure  of  strong  sulphuric  acid  and  one  of  water  for  no 
onger  time  than  is  taken  in  drawing  it  through  the  acid,  and  imme- 
diately washing  in  water  containing  a  little  soda  or  ammonia.  If  the 
acid  varies  much  from  the  proper  strength,  the  paper  will  be  charred 
or  else  changed  into  dextrin,  and- if  too  long  exposed  the  latter  change 
vill  take  place.  It  is  tough,  firm,  impervious,  and  though  very  similar 
to  parchment,  not,  like  it>  decomposed  by  heat  and  moisture.  It  is 
not  a  compound  of  lignin,  but  consists  of  fibre  changed  in  its  chemical 
mnd  physical  properties. 

Water  does  not  filter  through  parchment  paper,  but  passes  gradually 
through  it  by  endosmotic  action.  In  this  passage  through  the  paper, 
it  oarries  with  it  all  dissolved  compounds  which  are  crystallizable, 
while  those  which  appear  in  an  amorphous  condition  do  not  penetrate. 
These  latter  have  been  called  by  Graham  colloids,  the  former  crystal- 
hids,  and  the  process,  which  is  well  adapted  for  separating  minute 

Suautities  of  the  latter  from  the  first  group,  dialysis.  The  crystalloids 
o  not  dialize  with  the  same  rapidity,  ana  the  process  may  therefore 
be  employed  for  approximately  separating  two  or  more  crystallizable 
substances  of  different  dializing  power. 

One  of  the  most  beautiful  exhibitions  of  ligneous  fibre  is  the  skele- 
ton separated  from  leaves  by  the  maceration  and  decay  of  the  cellular 
structure,  and  the  purification  and  bleaching  of  the  remaining  fibrous 
portions.  No  ornament  is  more  chaste  and  elegant  than  a  bouquet 
of  these,  and  it  being  within  the  capacity  of  any  person  of  taste  to 
produce  them,  the  art  is  well  adapted  to  occupy  the  leisure  of  ladies. 
See  "  The  Phantom  Bouquet,"  a  small  work  by  the  author,  published 
by  J.  B.  Lippincott  &  Co.,  Philadelphia. 

The  most  reliable  tests  for  distin^aishing  cotton  from  linen,  are :  1,  boiling 
with  concentrated  solution  of  potassa,  which  colors  linen  in  two  minutes 
deep  yellow ;  cotton  remains  nearly  white  ;  2,  strong  sulphuric  acid  destroys 
cotton  in  one-half  to  two  minntes  ;  3,  olive  oil  renders  cotton  transparent, 
but  not  linen  ;  4,  tincture  of  madder  dyes  cotton  light  yellow,  linen  yellowish- 
red  ;  5,  cotton  fibres  appear,  under  the  microscope,  as  flat,  ribbon-like  joints, 
fireqnently  spirally  turned  and  with  large  channel ;  linen  fibres  are  straight, 
long,  slender  tubes.  Wool  and  silk  may  be  distinguished  from  the  above 
vegetable  fibres  and  all  other  carbohydrates  by  perchloride  of  tin,  which 
bleaches  the  latter  on  heating. 

The  following  principles  may  be  considered  as  peculiar  forms  of 
Lignin : — 
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Peculiar  Forms  of  Lignin. 


Medullin,  the  pith  of  plants  after  it  is  freed  from  all  soluble  compounds. 
Fungifif  the  skeleton  of  fungi. 

Pollening  the  pollen  granules  freed  from  all  soluble  matter ;  it  still  contains 
nitrogen. 

Colhdium  TJ.  S.  P.    {Ethereal  Solution  of  Prepared  Cotton^ 

Braconnot  discovered  in  1833  that  cotton,  linen,  and  starch  mi^ 
be  converted  into  a  substance  remarkable  for  its  ready  combustibib^. 
This  observation  attracted  little  attention  until  Prof.  Schonbein,  ib 
1845,  made  some  practical  applications  of  this  substance,  from  whioh 
it  received  the  name  gun-cotton;  its  chemical  names  are  xyhidinf 
pyroxylin  and  nitrocellulose. 

Its  solution  in  ether  was  first  recommended  as  an  adhesive  substance 
adapted  to  the  wants  of  the  surgeon,  in  an  article  in  the  ''Boston 
Meaical  and  Surgical  Joumar'  imder  date  of  March  22,  1848,  bv  S. 
L.  Bigelow.  He  then  stated  that  he^ad  accidentally  discovered  its 
remarkable  adaptation  to  the  rapid  union  of  wounds  by  the  first  in* 
tention,  and  had  tested  its  efficacy  by  a  number  of  experiments,  which 
induced  him  to  make  it  public.  The  next  number  of  the  same  jouTDali 
issued  one  week  later,  contained  an  article  on  the  same  subject^  by 
John  P.  Maynard,  of  Dedham,  Mass.,  in  which  he  claims  to  have  been 
th(9  first  to  use  the  preparation  as  an  adhesive  plaster,  and  proceeds 
to  detail  its  advantages,  as  proved  by  a  number  of  experiments  made 
by  himself,  and  by  numerous  physicians  and  surgeons  in  Boston. 

On  the  first  introduction  of  the  article  in  Philadelphia,  my  lamented 
friend,  W.  W.  D.  Livermore,  then  in  my  employ,  and  myself,  jointly 
pursued  a  series  of  experiments  in  its  preparation,  the  result  of  which 
we  announced  in  a  paper  published  m  the  "American  Journal  of 
Pharmacy,"  vol.  xx.  p.  181,  stating  the  best  formula  that  we  had  tried 
for  the  preparation  of  this  solution.  It  prescribed  the  mixing  of 
equal  portions  of  nitric  and  sulphuric  acids,  and  the  maceration  in  it 
of  clean  bleached  cotton  for  twelve  hours.  The  proper  strength  of 
the  nitric  acid  was  then  known  to  be  a  matter  of  importance,  the  acid 
of  1.5  sp.  gr.  furnishing  the  most  satisfactory  results. 

This  cotton,  after  washing  and  thorough  arying,  was  to  be  dissolved 
in  a  certain  proportion  of  ether,  free,  or  nearly  free,  from  water. 

The  recipe  was  accompanied  by  such  practical  suggestions  as  our 
experiments  led  to,  and  although  some  oi  the  views  advanced  in  that 
paper  were  afterwards  adandoned,  the  recipe,  with  slight  modificatiom^ 
has  continued  to  give  satisfaction  to  this  time,  and  is  substantially 
that  now  most  approved  by  some  leading  manufacturers. 

Other  essays  soon  appeared  on  the  subject  in  our  own  and  foreign 
journals,  among  which,  that  of  M.  Mialhe,  recommending  immersing 
cotton  in  a  mixture  of  nitrate  of  potassa  and  sulphuric  acid  was  most 
approved,  and  his  formula  found  favor  with  the  committee  of  revision 
of  the  U.  S.  Pharmacopceia  for  1850. 

In  the  fourth  number  of  the  "Am.  Joum.  of  Pharm.,"  1849, 1  pub- 
lished the  result  of  some  further  experiments  upon  the  new  adhesive 
solution,  giving  a  modified  formula^  which  was  recommended,  as  allows 
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mg  the  preparation  of  a  larger  quantity  at  one  time,  and  with  &lt  less 
trouble ;  as  avoiding  the  exposure  of  the  operator  to  corrosive  acid 
fumes,  while  stirring  the  cotton  with  the  semi-fluid  mass,  which,  in 
the  other  case,  makes  it  necessary  to  work  either  in  a  well-ventilated 
apartment,  or  in  the  open  air;  and  as  facilitating  the  washing  of  the 

{>roduct,  which  comes  out  from  the  mixed  acids  with  no  solid  crystal- 
ine  ingredient  contaminating  it,  and  may  be  purified  with  the  utmost 
fiwility. 

The  proportions  then  indicated  were  as  follows :  Fuming  nitric  and 
sulphuric  acids,  of  each,  four  fiuidounoes ;  clean  cotton  half  an  ounce ; 
ether  three  pints,  and  alcohol  sufficient. 

The  cotton  was  directed  to  be  thoroughly  saturated  with  the  acids, 
previously  mixed  and  allowed  to  become  cool,  and  macerated  for 
twelve  hours.  The  nitrated  cotton  being  then  removed,  was  to  be 
washed  in  a  large  quantity  of  water  and  &eed  from  water  by  successive 
washing  in  alcohol  and  dissolved  in  the  ether. 

Few  subjects  claimed  more  attentipn  in  the  chemical  and  pharma- 
oeutical  journals  for  some  years  than  this,  and  in  view  of  the  great 
utility  of  the  employment  of  a  film  of  the  collodion  in  photography, 
its  manufacture  soon  became  an  important  branch  of  business. 

In  the  previous  editions  of  this  work  the  principal  essays  on  the 
subject  were  noticed  in  detail,  but  it  has  not  been  aeemed  important 
to  add  to  the  foregoing,  except  to  call  attention  to  an  elegant  expedient 
directed  in  the  formula,  suggested  by  the  late  W.  W.  D.  Livermore : 
to  drain  off  the  water  by  pressure,  and  then  to  macerate  the  cotton  a 
few  minutes  in  alcohol,  which,  by  its  affinity  for  the  water,  rapidly 
extracts  it,  and  then  mav  be  sufficiently  separated  by  expression,  as  it 
is  not  incompatible  with  the  ethereal  solution,  which,  in  &ct,  it  im- 
proves. 

Rhen's  patent,  for  this  process  of  washing  prepared  cotton  for  col- 
lodion dates  long  since  this  suggestion,  and  even  since  its  public  an- 
nouncement by  me  in  the  Philadelphia  College  of  Pharmacy. 

The  present  officinal  process  for  collodion  is  a  modification  of  that 
of  Mialhe,  directing  the  maceration  of  the  cotton  in  the  mixed  nitrate 
of  potassa  and  sulphuric  acid  for  twelve  hours  (instead  of  four  minutes 
as  originally  prescribed)  and  adopting  Livermore's  process  of  washing 
by  alcohol  instead  of  the  dangerous  drying  by  heat  as  before  indicated. 
The  officinal  formula  is  given  in  detail  as  one  of  the  practicable  pro- 
cesses for  collodion,  although  there  are  others  in  use,  especially  by 
photographers,  which  may  serve  their  purposes  better. 

Colhdium  U.  S.  P.    {Oollodion,) 

Take  of  Cotton,  freed  from  impurities,  half  a  troyounce. 

Nitrate  of  potassa,  in  fine  powder,  ten  troyounces. 
Sulphuric  acid  fifteen  troyounces  and  a  half. 
Stronger  ether  twenty-one  fluidounces. 
Stronger  alcohol  a  sufficient  quantity. 
Add  the  sulphuric  acid  to  the  nitrate  of  potassa  in  a  glass  or  porce- 
lain vessel,  and  stir  them  together  until  they  are  unimrmly  mixed. 
When  the  temperature  of  the  mixture  is  below  122®,  add  \Jl^  q^\X«c^ 
82 
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and,  by  means  of  stout  glass  rods,  imbue  it  thoroughly  with  the  mix- 
ture. Then  cover  the  vessel  closely  with  a  glass  or  porcelain  lid,  and 
allow  it  to  stand  for  twenty -four  hours.  Transfer  the  cotton  to  a  larger 
vessel,  and  wash  it,  first  with  cold  water  until  the  washings  cease  to 
have  an  acid  taste,  and  then  with  boiling  water.  Press  it  as  dry  as 
possible  with  the  hand,  pack  it  tightly  in  a  conical  percolator,  and 
pour  upon  it  stronger  alcohol,  until  the  remaining  water  is  displaced; 
then  again  press  it  as  dry  as  possible  with  the  hand.  Mix  the  stronger 
ether  with  six  fluidounces  of  stronger  alcohol  in  a  suitable  bottle,  and, 
having  added  the  moist  cotton  to  the  mixture,  agitate  occasionally 
until  it  is  dissolved.  The  cotton,  prepared  for  solution  by  this  formally 
and  dried  at  212°,  weighs  three  hundred  and  thirty-six  grains. 

Collodion  may  also  be  made  by  dissolving  fifty-six  grains  of  cottOB, 
prepared  as  above,  and  dried  at  212°,  in  a  mixture  of  three  fluidounoes 
and  a  half  of  stronger  ether  and  a  fluidounce  of  stronger  alcohoL 

Straining  and  expressing  collodion  are  often  necessary  when  it  ooa- 
tains  a  large  amount  of  undissolved  fibre,  as  the  last  portions  in  a 
bottle  from  which  the  clear  liquid  has  been  from  time  to  time  de- 
canted ;  a  slight  precaution  may  save  the  operator  a  great  deal  d 
trouble  and  mortification  from  his  hands  becoming  coated  with  it  be- 
yond remedy.  When  about  to  squeeze  the  strainer,  or  to  thrust  the 
hands  into  the  liquid  for  any  purpose,  be  careful  to  have  a  towel  aft 
hand,  and  instantly,  on  removing  them,  wipe  them  thoroughly  dry 
before  time  is  allowed  for  evaporation  and  the  consequent  deposit  <» 
the  pellicle.     This  plan  will  be  found  effectual. 

The  contraction  of  the  collodion  pellicle  in  drying  is  a  decided  ob- 
jection to  its  use  in  some  surgical  cases.  C.  S.  Rand  was  the  first  to 
propose  Venice  turpentine  as  an  addition  to  obviate  this  effect. 

HancTs  Modified  Collodion, 

Take  of  Prepared  cotton 3y- 

Venice  turpentine Jij- 

Sulphuric  ether f3v. 

Dissolve,  first,  the  cotton  in  the  ether ;  add  the  turpentine,  and,  by 
slight  agitation,  complete  the  solution. 

The  resulting  collodion,  when  applied  to  the  skin,  forms  a  transpa- 
rent pellicle,  more  difficult  to  remove  than  that  of  ordinary  collodion. 
Being  more  pliable,  it  yields  to  the  motion  of  the  skin,  and  ^ill  not 
crack  even  after  several  days'  application.  It  might  be  supposed  that 
the  turpentine  would  render  it  more  irritating,  but  this  does  not  seem 
to  be  the  case,  owing  to  the  absence  of  that  mechanical  stimulus  so 
powerfully  displayed  in  ordinary  collodion.  The  addition  of  two 
drachms  of  mastic  to  the  above  may  be  at  times  advisable,  if  the  pel- 
licle be  required  of  great  toughness  and  strength ;  but  it  dries  more 
slowly,  and  remains  opalescent  longer  than  that  containing  Venice 
turpentine  alone.  This  preparation  is  more  suitable  for  the  purpose 
of  a  varnish  than  as  an  application  to  the  skin,  and  is  especially 
adapted  to  coating  labels  on  vials,  which  it  renders  impervious  to  cold 
and  hot  water  and  alcohol.  Castor  oil  has  also  been  found  to  be  an 
excellent  addition  to  collodion  for  the  prevention  of  this  contracdon. 

Proj)ertie8. — Collodion  is  a  colorless,  opalescent  liquid,  of  a  syrupy 
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ooDsistenc^  Ijecoming  tbinner  by  age,  -mth  a  Rtrong  odor  of  ether ; 
•when  applied  to  a  dry  sur&oe,  it  evaporates  spontaneously,  yielding  a 
transparent  pellicle  withont  whiteness,  possessed  of  remarkable  adhe- 
siveness and  contractility,  and  quite  impervious  to  moisture  or  to  the 
action  of  any  ordinary  solvents,  ether  and  alcohol  excepted. 

A  piece  of  linen  or  cotton  cloth  covered  with  it^  and  made  to  adhere 
by  evaporation,  to  the  palm  of  the  hand,  will  support,  after  a  few 
minutes,  without  giving  way,  a  weight  of  from  20  to  80  pounds.  Its 
adhesive  power  is  so  great  that  the  cloth  will  sometimes  be  torn  before 
it  loosens.  Collodion  is  frequently  not  a  perfect  solution  of  cotton ; 
but  contains,  suspended  and  floating  in  it,  a  quantity  of  vegetable 
fibre  which  has  escaped  the  solvent  action  of  the  ether.  The  liquid 
portion  may  be  separated  from  these  fibres  by  decantation  or  straining, 
bnt  this  is  a  disadvantage  for  surgical  use.  In  the  evaporation  of  the 
liquid,  these  undissolved  fibres,  by  felting  with  each  other,  appear  to 
give  a  greater  degree  of  tenacity  and  resistance  to  the  dried  mass, 
without  destroying  its  transparency ;  and  the  Fbarmacopceia  directs 
that  the  layer  of  fibrous  matter  should  be  re-incorporated  by  agitation 
before  the  collodion  is  used. 

Afode  of  Preservation. — Collodion  is  one  of  those  liquids  which, 
owing  to  extreme  volatility,  it  is  objectionable  to  use  from  a  large 
bottl^  not  only  from  the  waste  by  evaporation  every  time  the  stopper 
is  drawn,  and  the  consequent  inspissation  of  the  liquid ;  but,  also,  from 
the  explosive  nature  of  the  vapor  of  ether  when  it  comes  in  contact 
with  flame ;  it  should,  therefore,  be  put  up  in  small  vials,  from  which 
it  may  be  used  with  economy  and  safety. 

Formerly  the  manufacturers  usually  put  it  in  ground  stoppered 
vials,  of  one  or  two  ounce  capacity ;  but  an  improvement  has  been 
made  in  the  substitution  for  these  of  cork  stoppered,  one  ounce  vials. 

Cork,  by  its  elasticity,  can  be  made  to  fit  the  neck  of  a  vial  more 
tightly  than  the  best  glass  stopper,  and  is,  therefore,  less  liable  to  be 
thrown  out  on  an  elevation  of  temperature  of  ihe  contained  volatile 
liquid. 

Collodion  is  generally  applied  by  the  aid  of  a  camel's-hair  brush, 
but  if  one  of  these  is  allowed  to  dry,  after  being  immersed  in  the 
liquid,  it  is  apt  to  be  too  stiff  to  use  again.     To  obviate 
this  disadvantage,  a  contrivance,  such  as  is  shown  in  the       ^B-  ^M. 
accompanying  figure,  is  resorted  to ;  it  consists  of  a  long 
f  Sj  vial,  with  a  cork  stopper,  which  is  perforated  with  the 
smiallest  cylinder  of  the  cork  borer,  or  with  the  rat-tail 
fil^  and  into  this  perforation  a  thin  piece  of  wood  with  a 
turned  cap  about  the  diameter  of  the  cork  is  tightly  in- 
serted ;  this  plug  of  wood  has  the  diameter  of  the  quill  of 
a  camel's-hair  brush  of  medium  size,  and  it  is  long  enough 
to  project  below  the  cork,  so  that  the  quill  will  fit  on  to  it 
and  be  secure.    The  bottle  being  now  nearly  filled  and 

the  cork  inserted,  the  brush  will  dip  into  the  collodion,        

and,  by  constant  immersion,  will  keep  moist  and  always    coiidiu»B 
ready  for  use. 

Where,  from  exposure,  a  part  of  the  ether  has  evapoT«Rd,,*JBa»SiS\- 
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tion  of  more  ether  will  serve  to  redissolve  the  ^latinotifl  TeeddQa, 
unless  it  has  dried  beyond  a  certain  pointy  at  which  it  is  apt  to  become 
quite  insoluble. 

Uses  of  Collodion. — ^The  chief  use  of  this  interesting  liquid  is  in  pho- 
tography, which  has  already  extended  so  as  to  become  one  of  the  most 
important  of  the  modern  arts.  In  medical  practice  its  principal 
application  is  to  ordinary  superficial  sores,  as  cuts  and  abrasions  of 
the  skin,  and  also  to  some  skin  diseases,  where  the  indication  is  to 
protect  the  part  from  external  irritating  influences,  and  where  violent 
itching  is  one  of  the  most  troublesome  symptoms.  Prof.  Simpson,  of 
Edinburgh,  recommends  it  for  sore  nipples,  which  it  completely  pro- 
tects, without  interfering  with  the  sucxing  of  the  infant ;  for  this  pur- 
pose, Rand's  preparation  would  be  best  suited.  It  was  first  principally 
recommendea  for  the  application  of  bandages,  and  is  used  in  France 
as  a  substitute  for  dextrin  in  permanent  splints,  which,  by  its  use, 
may  be  applied  over  a  less  extended  surface  without  diminishing  the 
strength  and  permanence  of  the  dressing. 

In  cases  of  burns,  where  the  cuticle  has  been  removed  and  the 
symptoms  of  acute  pain  allayed  by  suitable  applications,  collodion  is 
capable  of  one  of  its  most  useful  applications,  though  for  this  purpose 
its  contractility  should  be  obviated  by  adding  Venice  turpentine  or 
castor  oil,  as  before  indicated. 

By  combining  collodion  with  the  ethereal  tincture  of  chloride  ci 
iron,  a  compound  is  produced  which  is  said  to  furnish  a  much  more 
resisting  and  pliable,  though  thinner  pellicle,  and  one  adapted  to  the 
treatment  of  erysipelas. 

Collodion  Tinctura  Preeparat.    (London  Skin  Hospital.) 

Take  of  Collodion One  ounce. 

Palm  oil 10  grains. 

Alkanet  root To  oolor  it 

Mix. 

Causlicum  Hydr.  Bichhridi,    (London  Skin  Hospital.) 

Take  of  Corrosive  sublimate        ....    One  drachuL 

Prep,  collodion 6  drachma. 

Mix. 

The  composition  of  collodion  has  excited  much  discussion,  and  some  inge- 
nious hypotheses.  The  discovery  of  Prof.  Leidy,  of  this  city,  of  a  beaat^al 
crystalline  deposit  in  inspissated  collodion,  and  a  similar  and  Independent 
obseryation  in  London,  are  among  the  most  remarkable  facts  bearing  apoa 
the  composition  and  chemical  relations  of  the  group  of  principles  to  wfaidi 
llguin  belongs. 

The  action  of  nitric  acid  on  cotton  appears  to  result  in  the  snbstitatioii  of 
nitrous  acid  for  hydrogen,  or  nitric  acid  for  water,  in  the  formula  of  cotton. 
According  to  Porret  and  Teschemacher,  the  formula  for  true  pyroxylin  (gim- 
cotton)  is  C^H,0,+  4N0^  or  C„H,0„-f  4N0^.  According  to  this  formuU 
2  equivalents  of  water  in  the  cotton  are  replaced  by  2  of  nitric  acid,  and 
this  compound  is  combined  with  two  equivalents  of  nitric  acid.  Qladstoiit 
'*  Pharm.  Journal,''  xi.  481,  gives  the  composition  of  the  soluble  prepared  cot- 
ton thus,  Cg«H„0^3N0«.     If  this  is  correct,  the  inference  is  warrantml  that 
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8  eqaiyalents  of  nitric  aeid  enter  into  this  componnd,  and  it  seems  probable 
that  there  is  a  relation  not  yet  fully  established  between  the  explosiveness  of 
the  product  and  the  amount  of  nitric  or  nitrous  acid  entering  into  its  com- 
position. That  there  is  also  a  relation  between  explosiveness  and  solubility 
Is  established  by  the  experience  of  practical  men ;  the  real  pyroxylin  is  in- 
soluble in  ether,  and  there  seems  every  grade  of  solubility  between  this  and 
the  specimens ;  extremely  soluble  even  in  alcohol  containing  no  ether. 

M.  Bechamp,  Professor  in  the  school  of  pharmacy  at  Strasburg,  has  suc- 
ceeded in  reproducing  cotton  froni  pyroxylin,  by  heating  it  at  the  tempera- 
ture of  212^  with  a  concentrated  solution  of  protochloride  of  iron.  The 
chloride  deepens  in  color,  and  very  soon  there  is  a  disengagement  of  pure 
nitric  oxide.  When  this  has  ceased,  and  the  cotton  has  been  washed  with 
hydrochloric  acid,  to  remove  the  peroxide  of  iron  impregnating  it,  the  cotton 
is  found  to  have  lost  the-properties  of  pyroxylin.  In  the  same  way  amidon 
has  been  produced  from  xyloidin. 

lodinal  Collodion,    (J.  T.  Shinn.) 

Take  <^  Iodine Half  an  ounce. 

Canada  balsam        ....    Half  an  ounce. 

Collodion A  pint. 

Dissolve  the  iodine  and  balsam  in  the  collodion. 
*  Used  as  a  substitute  for  iodine  ointment 

Belladonnal  Oollodion.    (J.  T.  Shinn.) 

Take  of  Select  belladonna  leaves,  powdered      Eight  ounces. 

Ether Twelve  fluidounces. 

Alcohol  (95  per  cent.)      .        .        .    Sufficient 
Canada  balsam        ....    Half  an  ounce. 
Collodion  wool  (prepared  cotton)     .    A  drachm. 
Macerate  the  leaves  in  the  ether  with  four  fluidounces  of  alcohol,  for 
six  hours,  pack  in  a  percolator,  and  pour  on  alcohol  till  a  pint  of 
tincture  is  obtained ;  in  this  dissolve  tne  cotton  and  balsam.    This  is 
a  desirable  substitute  for  belladonna  plaster.    A  similar  preparation 
may  be  made,  free  from  color,  by  dissolving  atropia  in  collodion. 

Aconiial  Collodion  may  be  made  from  aconite  root  by  a  similar 
formula. 

Collodium  cum  Cantharide  U.  S.  P.    {Cantharidal  Collodion.    Blistering 

Collodion,) 

Take  of  Cantharides,  in  fine  powder,  eight  troyounces. 

Cotton,  prepared  by  the  process  for  collodion,  and  dry,  one 

hundred  grains. 
Stronger  ether  a  pint  and  a  half. 
Stronger  alcohol  a  sufficient  Quantity. 
Introduce  the  cantharides  into  a  cylinarical  percolator,  and,  having 
pressed  them  firmly,  gradually  pour  on  the  ether.     When  fifteen  fluid- 
ounces  have  passed,  set  aside  the  liquid  in  a  close  vessel,  and  continue 
the  percolation  with  stronger  alcohol  until  half  a  pint  more  of  liquid 
is  obtained.     Set  this  in  a  warm  place  for  spontaneous  evaporation, 
and,  when  it  is  reduced  to  a  fluidounce,  mix  it  with  the  reservcSi  liquid. 
Then  add  the  cotton  to  the  mixture,  and  agitate  occasionally  until  it 
is  dissolved.    Lastly,  keep  the  solution  in  a  well-stopped  bottle* 


602  LIGNEOUS   FIBBS,  ETC. 

By  this  formula,  blistering  collodion  can  be  readily  and  uniformly 
produced  by  any  one  having  the  prepared  cotton  at  hand ;  this  may 
be  purchased  of  dealers  in  photographic  materials,  or  made  by  im 
process  for  collodion ;  when  made  with  reference  to  this  preparation 
the  drying  may  be  dispensed  with  and  washing  by  alcohol  resorted 
to,  seventy-two  grains  of  cotton  being  about  equivalent  to  the  one 
hundred  grains  of  prepared  cotton  in  the  recipe. 

The  great  merit  of  blistering  collodion  is  its  applicability  to  circum- 
scribed surfaces,  the  fact  that  it  requires  no  covering  of  any  kind,  and 
that  it  cannot  be  improperly  removed  by  the  patient,  as  in  cases  of 
insanity,  &c.  Its  action  is  greatly  hastened  by  repeating  the  applica- 
tion till  the  coating  is  thick,  and  covering  the  pellicle  before  it  is  dry 
with  a  piece  of  oiled  silk  or  bladder. 

Products  of  the  Distillation  of  Wood. 

By  the  distillation  of  wood  in  close  vessels,  a  variety  of  interesting 
compounds  are  produced,  which  are  useful  in  the  arts  and  in  medicine. 
Of  these,  charcoal  (carbo  ligni),  acetic  acid,  pyroacetic  and  pyroxylic 
spirit,  and  creasote,  may  be  mentioned  as  of  special  interest  to  the 
physician,  and  a  short  notice  of  each  is  appended. 

Carlo  Ligni,  Wood  Charcoal,  and  Carbo  Animalis,  Animal  Charcoal. 

The  former  of  these  two  kinds  of  charcoal  is  used  in  medicine, 
while  the  latter  is  most  employed  in  chemical  processes  as  a  decolor- 
izing agent. 

Willow  charcoal,  the  variety  preferred  in  this  country,  is  chiefly 
obtained  from  the  manufacturers  of  gunpowder,  who  devote  much 
attention  to  the  production  of  a  pure  and  fine  powdered  article.  In 
Europe  the  charcoal  obtained  from  the  linden  tree,  Tilia  Europaaa,  is 
usually  employed  in  medicine.  A  charcoal  prepared  from  areca  nuts 
is  much  esteemed  as  a  dentifrice  in  England. 

Charcoal  is  wholly  insoluble,  tasteless,  and  inodorous ;  it  absorbs 
moisture  and  gases  from  the  air,  and  a  small  portion  of  it  consists  of 
the  incombustible  saline  materials  of  the  wood,  from  which  it  may  be 
freed  by  digestion  in  diluted  muriatic  acid,  although  this  precaution 
is  not  necessary  as  a  preparation  for  medicinal  use. 

The  dose  of  powdered  -charcoal  as  an  absorbent  disinfectant,  is  about 
a  teaspoonful ;  as  an  aperient,  a  tablespoonful,  or  less,  mixed  with 
magnesia. 

Animal  charcoal,  or  bone-black,  is  made  from  bones  by  calcination, 
and,  besides  carbon,  contains  phosphate  and  carbonate  of  lime  in 
abundance ;  these  important  constituents  have  much  to  do  with  the 
peculiar  porosity  which  gives  to  this  substance  the  power  of  absorb- 
ing coloring  matters  and  gases,  and  adapts  it  for  the  various  uses  in 
the  arts  and  in  pharmaceutical  chemistry  to  which  it  is  applied.  It  is 
not  very  convenient  to  use  in  fine  powder,  and  is  hence  generally 
prepared  in  a  granular  condition. 

Carbo  animalis  purificaius  U.  S.  P.,  is  among  the  preparations  designed 
to  be  made  by  the  apothecary.    It  is  prepared  by  aigesting  a  pound 
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of  animal  oharcoal  with  twelve  fluidounces  each  of  muriatic  acid  and 
water,  for  two  days,  at  a  moderate  heat,  pouring  off  the  liquid  and 
washing  the  charcoal  thoroughly  with  water. 

This  is  adapted  to  many  uses  to  which  the  crude  powder  would  be 
unsuited,  owing  to  its  saline  ingredients. 

In  the  preparation  of  the  alkaloids,  gallic  acid,  and  numerous  other 
chemical  substances,  animal  charcoal  is  used  to  absorb  the  associated 
coloring  matters ;  but  it  should  not  be  forgotten  that  the  same  pro- 
perty which  adapts  it  to  take  up  the  coloring  matter  also  occasions, 
to  some  extent,  the  absorption  of  the  alkaloid  or  other  principle,  so 
that  the  loss  by  the  decolorizing  process  is  sometimes  considerable, 
unless  means  are  resorted  to  for  the  subsequent  extraction  of  the 
absorbed  portions. 

To  its  absorbent  property  animal  charcoal  owes  its  utility  as  a  dis- 
infectant and  antidote  to  the  powerful  vegetable  poisons,  which,  as 
proved  by  Dr.  B.  H.  Rand,  may  be  rendered  innoxious  in  their  effects 
by  a  large  admixture  of  this  inert  but  porous  powder. 

Acidum  Aceticum.    AcssC^HjO,-!;  Aq. 

The  acid  liquid  distilled  over  when  charcoal  is  prepared  from  wood, 
in  close  cylinders  without  access  of  air,  contains  this  valuable  acid  in 
a  very  impure  state.  By  subjecting  this  to  further  distillation,  the 
liquid  is  collected  which  is  known  as  wood  vinegar,  or  pyroligneous 
acid.  By  saturating  this  acid  with  lime,  acetate  of  lime  is  produced, 
which,  by  decomposition  with  sulphate  of  soda,  furnishes  sulphate  of 
lime  and  acetate  of  soda*;  the  latter  salt  being  crystallized  in  a  state 
of  purity,  yields,  by  distillation  with  sidphuric  acid,  pure  hydrated 
acetic  acid  in  solution  in  water. 

The  officinal  acetic  acid  is  directed  in  the  Pharmacopoeia  to  have  a 
specific  gravity  of  1.041,  which,  however,  is  a  less  satisfactory  assur- 
ance of  its  strength  than  its  saturating  power,  which  is  such  that  100 
trains  saturate  60  of  crystallized  bicarbonate  of  potassa,  and  contain 
6  grains  of  monohydrated  acid. 

The  monohydrated  acid,  HO,  C.H3O3  (glacial),  is  prepared  by  the  carefhl 
distillation  of  one  equivalent  of  fused  acetate  of  soda  with  two  of  sul- 
phuric acid  and  placing  the  distillate  on  ice,  the  congealed  product  is 
then  suffered  to  drain  by  inverting  the  bottle ;  the  crystals  constitute 
the  glacial  acid.  It  is  a  very  caustic,  deliquescent  substance,  having 
the  specific  gravity  1.067 ;  it  contains  about  98  per  cent,  of  acetic 
acid,  is  volatile,  colorless,  inflammable,  and  dissolves  camphor,  resins, 
volatile  oils,  &c.  Its  chief  use  is  in  perfumery  for  forming  a  very, 
pungent  perfume  for  smelling  bottles. 

Acetic  acid  of  about  the  officinal  strength  is  now  so  cheaply  and 
abundantly  produced  for  use  in  the  arts,  that  it  is  placed  in  the  rhar- 
macopoeia  among  the  articles  of  materia  medica ;  the  process  above 
given  is  selected  from  a  variety  in  common  use.  Acetate  of  lead  is 
also  one  of  its  sources  of  production. 

Acetic  acid  is  also  produced  by  the  oxidation  of  alcoholic  liquids, 
especially  cider  and  wine,  and  in  this  impure  and  diluted  form  is 
called  vinegar  {Acettim  U.  S.  P.) ;  in  chemical  works  it  is  generally 
classed  among  the  derivatives  of  alcohol. 


604 


LIOKEOUS   FIBBB   AND   ITS   DEBITATIYXS. 


Much  of  the  rinegar  of  commerce  is  Ivgelj  adalterated  or  aophisticmted, 
although,  according  to  the  experiments  of  W.  W.  D.  LiTermore,  the  use  of 
sulphuric  acid  is  less  common  than  has  been  supposed.  Of  sixteen  sped- 
mens  of  commercial  vinegar  obtained  from  different  sources,  none  were  advl- 
terated  with  sulphuric  acid.  Tested  for  malic  acid,  gum,  and  extractive 
matter,  believed  to  be  alwajs  present  in  cider  vinegar,  all  but  two  gave  evi- 
dence of  containing  one  or  more  of  these  products  by  throwing  down  a  pre- 
cipitate with  subacetate  of  lead,  soluble  in  nitric  acid. 

The  strength  of  the  different  specimens  was  ascertained  bj  him  as  follows. 
The  numbers  represent  the  number  of  grains  of  bicarbonate  of  potassa  sati- 
rating  100  grains  of  vinegar : — 


No.  1  •        •        •                 .9  grains. 

••2 4      " 

M    3 8      " 

"4 4^" 

"6 6      " 

"7 8     « 

-    8  .        ...        .        .  8A" 

"9 6      •* 


No.  10 4  $nim, 

"11 6/^« 

"    la 8     • 

"13 S^** 

"14 6/^" 

"15 8A« 

"16 7,%- 


The  normal  saturating  power  is  about  7^  g^ns  of  the  bicarbonate  to  100 
grains  of  vinegar. 

Acetone,  or  Pyroacetic  Spirit,  C^H^CL  and  Methylie  Alcohol,  PyroxyUc 

Spirit,  or  Wood  NapfUha,  C,H^Oy 

These  are  products  of  the  distillation  of  wood,  which  are  separated 
from  the  acid  liquors,  after  they  are  saturated  with  lime,  by  simple 
distillation  and  repeated  fractional  rectification. 

It  is  very  difficult,  however,  to*  obtain  them  in  a  perfectly  pure  state 
by  this  process.  Acetone  is  formed  by  the  dry  distillation  of  acetates^ 
and  is  rendered  pure  by  rectification  over  lime,  and  finally  over  chlo- 
ride of  calcium. 

They  are  both  colorless,  or  slightly  yellow,  inflammable,  volatile^ 
pungent  liquids,  closely  resembling  each  other  in  sensible  and  medioal 
properties,  nearly  always  impure,  and  generally  confounded  with  each 
other  in  commerce ;  they  may  be  known  apart  by  their  reactions  with 
chloride  of  calcium. 

Impure  wood  naphtha  yields,  with  binoxalate  of  potassa  and  snlphnrie 
acid,  a  crystallizable  ether,  which  by  distillation  with  water  deoompoaei  into 
oxalic  acid  and  pure  methylie  alcohol.  Treated  with  bichromate  of  potassa, 
acetone  yields  acetic  and  carbonic  acids,  while  methylie  alcohol  fumisbei 
formic  acid. 

While  pjrroacetic  spirit  doe?  not  dissolve  or  mix  with  a  saturated  solution 
of  chloride  of  calcium,  pyroxylic  spirit  instantly  mixes  when  dropped  into  it 

The  normal  specific  gravity  of  each  is  about  the  same,  .792  to  .798;  but, 
as  found  in  commerce,  they  oftener  reach. 820  to  .846. 

Under  the  name  of  methylie  spirit,  hvdrated  oxide  of  methyl 
(CjHjOjHO),  pyroxylic  spirit  is  extensively  used  in  England  as  a 
cheap  substitute  for  alcohol,  and  is  sometimes  substituted  for  it  in  the 
preparation  of  chloroform.  Dr.  Hastings,  of  London,  introduced  it 
several  years  ago  as  a  remedy  for  oonsumption,  and  both  this  and 
pjrroacetic  spirit  are  sometimes  prescribed,  though  not  so  much  $s 
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formerly,  in  oonnection  with  cougli  medicines.    DosB,  about  10  to  40 
drops. 

Cfreasotum.  {Creosote.    KreosoL) 

This  is  a  secondary  empyreumatic  product  of  destructive  distillation 
which  the  Pharmacopoeia  describes  as  being  obtained  firom  tar.  As 
found  in  commerce,  it  is  an  oily  liquid  obtained  indiscriminately  from 
various  kinds  of  tar,  especially  that  from  bituminous  coal,  and  varies 
in  composition. 

Creasote  is  colorless  and  transparent^  having  a  high  refiractive  power 
and  oleaginous  consistence.  Its  odor,  when  difi^sed,  is  peculiarly 
smoky,  its  taste  burning  and  caustic;  its  specific  gravity  is  about 
1.057.  It  is  freelv  soluble  in  alcohol,  ether,  acetic  acid,  caustic  potassa, 
and  in  water  to  the  extent  of  six  or  ten  drops  to  the  ounce. 

The  article  now  generally  sold  as  creasote  is  imported  from  Ger- 
many, and  is  much  cheaper  than  the  kind  which  formerly  came  from 
England,  and  was  obtained  from  wood  tar.  The  present  article,  which 
is  remarkable  for  readily  assuming  a  brown  color  on  ekposure  to  the 
light  and  air,  is  prepared  from  coal  tar.  It  has  a  specific  gravity  of 
1.062,  and  boils  at  386^.  In  an  article  on  this  subject,  in  the  ''  New 
York  Journal  of  Pharmacy,"  Oct  1858,  Professor  Edward  N.  Kent 
has  given  a  method  of  manufacture  and  purification  which  has  proved 
successful  in  his  hands,  and  expresses  the  opinion  that  carbolic  acid, 
as  he  considers  it,  is  creasote  in  a  purer  form  than  that  obtained  from 
wood  tar.  Eecent  investigations  render  it  probable  that  creasote, 
though  not  identical,  is  homologous  with  phenylic  acid,  and  it  is  proba- 
ble that  it  consists  of  several  analogous  alcohols.  (See  Pfienylie  Aetd.) 

Under  the  name  of  CarboUc  Acid  a  crystalline  substance  resembling 
creasote,  but  asserted  to  be  less  odorous,  has  been  introduced  into 
commerce  by  F.  Grace  Calvert,  of  Manchester,  England.  It  is,  per- 
haps, more  freely  soluble  in  water  than  ordinary  creasote,  and  is  well 
adapted  to  use  as  an  antiseptic. 

The  principal  use  of  creasote  internally  is  to  check  nausea ;  for  this 
purpose,  about  two  drops  may  be  dissolved  in  an  ounce  of  water,  and 
a  little  gum  and  sugar  added.  Dose,  a  tablespoonful  (equal  to  one 
drop),  frequently  repeated. 

Dropped  upon  a  fragment  of  ootton,  after  dilution  with  alcohol, 
ether,  or  chloroform,  and  inserted  into  the  cavity  of  a  tooth,  it  relieves 
toothache  when  the  pain  is  occasioned  by  the  exposure  of  the  nerve, 
and  is  popularly  regarded  as  the  most  certain  remedy. 

Very  painful  and  distressing  accidents  are  liable  to  occur  from 
attempting  to  drop  this  liquid  into  the  cavity  of  a  tooth  from  a  vial. 

As  an  external  caustic,  creasote  may  be  applied,  undiluted,  with  a 
camel's-hair  pencil:  but  it  is  usually  prepared  in  the  form  of  ointment 
(Unguentum  creasoti),  or  in  solution  in  water  (Aqua  creasoti).  In  he- 
morrhages, it  acts  as  a  most  efficient  styptic,  and  is  successfully  applied 
in  solution,  in  the  proportion  of  about  six  drops  to  the  ounce  of  water. 

Creasote  is  one  of  the  remedies  which  the  apothecary  is  most  fre- 

Suently  called  upon  to  apply.     Large  quantities  are  also  consumed  by 
entists. 
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CHAPTER    II. 

ON  FARINACEOUS,  MUdLAQINOUS,  AND  SACCHARINB  PRINCIPLES. 

Starch,  C^^Bi^O^  having  the  same  composition  as  cellulose,  differs 
from  it  widely  in  pnysical  properties ;  it  exists  in  a  granular  form  in 

various  parts  of  plants,  especially  in  seeds,  tu- 
Fig.  204.  hers,  and  bulbous  roots,  in  minute  cells,  which 

^gm.  may  be  distinguished  by  a  microscope  of  mode- 

^v      ®1I7I    ^.tf^      rate  power.    The  size  and  shape  of  the  granules 
^w      ^mi    ^Mr       have  been  made  special  subjects  of  investiga- 
tion by  pharmacolo^ts,  and  their  study  has 
been  found  to  aid  m  the  recognition  of  the 
different  varieties  of  fecula,  and  in  detecting 
adulterations.    The  envelop  of  these  starch 
granules  is  insoluble  in  cold  water,  but  is  rup- 
tured by  the  application  of  heat,  so  that  the 
Contents  are  exposed  and  become  dissolved. 
Hence  starch  is  said  to  be  insoluble  in  cold,  but 
surch  granui-M^Kmnnto     solublc  lu  hot  watcr.    But  a  solutiou  mav  be 
a  mieroMope.  cffcctcd  with  cold  watcr,  if  the  envelop  of  the 

granules  has  been  torn  by  continued  trituration 
with  sand  or  other  gritty  substances.  Certain  salts,  such  as  chloride 
of  zinc,  produce  a  perfect  solution  of  starch  in  the  cold.  By  the  action 
of  heat,  and  a  very  small  proportion  of  strong  infusion  of  malt^  starch 
is  converted  into  dextrin^  a  soluble  principle  isomeric  with  it,  interme- 
diate between  the  gums  and  grape  sugar,  and  so  named  from  its  power 
of  causing  the  plane  of  polarization  to  deviate  to  the  right.  This  is 
also  formed  from  cellulose  by  the  action  of  diluted  acids,  which  also 
ultimately  convert  it  into  grape  sugar.  One  of  the  most  striking 
characteristics  of  starch  is  its  reaction  in  "cold  solution  with  iodine^ 
with  which  it  forms  a  rich  blue-colored  iodide,  which  loses  its  color 
by  heat.  These  two  substances  thus  become  tests  for  each  other. 
With  bromine  it  produces  an  orange-colored  precipitate,  which  cannot 
be  dried  without  decomposition.  Nitric  acid  converts  starch  into 
oxalic  acid,  and  by  heating  starch  with  potassa  in  excess  oxalate  of 
potassa  is  produced.  For  an  elaborate  accoimt  of  starch  and  its  iso- 
meric principles,  Inulirij  from  Inula  Helena  and  other  sources,  Lxche- 
nin,  from  Cetraria  Islandica,  &c.,  see  Gmelin's  "  Handbook  of  Chemis- 
try," Cav.  Soc.  edition,  vol.  xv. 

All  the  .cereal  grains  owe  their  utility  as  articles  of  food  to  the 
presence  of  starch  mingled  with  a  due  proportion  of  a  nitrogenized 
principle,  gluten. .  In  many  drugs,  starch  exists  to  an  extent  which 
interferes  with  their  convenient  preparation  for  use  in  medicine,  while 
it  is  an  important  element  in  certain  demulcent  and  nutritious  articles 
used  in  medicine,  as  food  for  infants,  &c. 
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Amjlam,  starch ;  the  feoula  The  feoala  from  maixe  is  an  excellent  substitute  for 
of  Triticum  yulgare  and  Zea  arrowroot,  and  has  almost  entirely  replaced  wheat 
viAya.  starch.  In  Europe  the  fecula  of  the  potato  in  largely 

used  as  starch :  it  yields  a  transparent  jelljr  with 
muriatic  acid,  and  is  used  for  adulterating  arrow- 
root ;  sulphuric  acid  evolres  a  disagreeable  odor. — 
JFVoe.  A.  Ph.  A8$,,  1862, 168. 
Maranta,  arrowroot ;  the  feoula  Bermuda  arrowr^t,  the  best ;  next  the  Jamaica,  Li- 
of  Maranta  arundinaoea.  beria,  Florida,  and  Georgia.     Must  be  well  pre- 

serred  firom  moisture  and  odorous  drugs.  See 
paper  bj  Dr.  R.  Battej  in  **  Proc.  of  A.  Ph.  Ass.," 
1868,  332;  and  bj  B.  T.  Ellis,  ibid.,  1862,  212.  It 
yields  an  opaque  jelly  with  concentrated  muriatic 
add. 
Cannoy  tous-les-mois ;  the  fe-  The  starch  granules  are  rery  large,  and  exhibit  a 
onla  of  Canna  edulis,  &c  glistening  or  satiny  appearance.    The  Jelly  is  yery 

tenacious,  but  not  yery  translucent.     Comes  from 
the  island  of  St.  Kitts.    Rare  with  us. 
Curcuma  arrowrooU  From  the  East  Indies.      Used,  in  England,  only  for 

adulterations. 
Sago ;    the   prepared  pith  of    Dietetic  and  nutritire,  in  small  granules  prepared  by 

Sagus  rumphii,  &o.  the  aid  of  heat. 

Tkpioca ;  the  fecula  of  the  root    Dietetic  and  nutritive,  coarse  irregular  grains  pre- 
of  Janipha  manihot.  pared  by  the  aid  of  heat,  partially  soluble  in  cold 

water. 
AT6n«   farina,   oatmeal ;    the    Contains  the  husk  ground  with  the  seed.    Relieyes 

meal  of  Avena  sativa.  constipation ;  easily  digested  and  yeiy  nutritiye. 

Hordeum,  barley ;  the  deoorti-    Demulcent,  nutritiye,  and  slightly  astringent.    See 
oated  seeds  of  Hordeum  dis-        Decoctum  hordeL 
tiohon,  &c. 
OryAi,rice;  the  seeds  of  Oryza    Bland,  nutritiye,  demulcent,  and  somewhat  astrin- 

satiya,  deprived  of  the  hulls.        gent.     By  long  boiling  forms  a  Jelly. 
Cetraria,  Iceland  moss ;  Cetra-    Contains  lichenin  and  a  bitter  principle ;  the  latter 
ria  Islandica.  may  be  remoyed  by  an  alkali ;  the  residue  may  be 

used  as  a  dietetic. 
Chondrus,  carrageen;  Chondms    Contains  carrageenin,  mucilage,  and  various  salts. 

crispus. 
Inula,  elecampane ;  the  root  of    Contains,  like  the  root  of  other  compositn,  inulln. 
Inula  helenium.  bitter  principle,  and  mucilage.     A  domestic  expec- 

torant. 
Symphytum  officinale^  comfrey ;    See  Inula. 

the  root. 
Lappa,  burdock ;   the  root  of    See  Inula. 

Lappa  major. 
Iris  Florentina,  orrisroot ;  the    Contains  starch,  resins,  and  volatile  oil.     Used  as  an 
rhisoma  of  Iris  Floi^ntina.  infant  and  toilet  powder,  and  as  an  ingredient  in 

dentifrice. 


OUMS. 

Ghims  differ  from  starch  cWefly  in  the  absence  of  the  granular  con- 
dition, and  their  partial  or  complete  solubility  in  cold  water,  ♦hey 
are  obtained  from  certain  plants  in  amorphous  masses,  mostly  exuding 
spontaneously  or  upon  a  pimcture  of  the  bark.  A  solution  of  gum  is 
not  aflfected  by  iodine,  but  precipitated  by  alcohol.  Oxidized  by  nitric 
acid,  they  produce  mucic  acid ;  but  when  continually  boiled  with  di- 
luted acids,  a  kind  of  dextrin  and,  finally,  sugar  is  formed. 
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There  are  probably  namerons  kinds  of  gams,  bat  oo  accoont  of  their  nin« 
larity  in  physical  and  chemical  properties  they  are  difficalt  to  recognize  and 
to  separate  from'allied  compoands.  They  have  been  classed  into  gams  wkidi 
are  soluble,  and  gums  which  mostly  swell  up  in  cold  water.  The  foUowing 
are  the  types  of  these  two  classes : — 

Jr(z6t>i==Cf^„0|„  is  derived  lai^ely  from  the  acacias;  it  is  extremely 
soluble  in  water,  forming  a  clear  and  colorless  though  yiscid  solation,  almost 
free  from  taste,  which  is  coagulated  by  borax  and  precipitated  by  silicate  of 
potassa,  also,  like  most  organfb  acids,  coloring  principles,  &c.,  fay  sab- 
acetate  of  lead.  Incinerat^  it  yields  about  three  parts  of  ashes,  which 
some  chemists  assert  are  the  bases  of  the  salt  arabin,  the  acid  of  whidi  is 
obtained  by  decomposing  the  aqueous  solation  with  muriatic  acid  and  pre- 
cipitating by  alcohol,  and  is  insoluble  in  the  latter  menstraam  only  in  the 
presence  of  a  mineral  acid. 

Bassorin^C ^^K^oO^f  is  an  insolnble  variety,  swelling  with  water  and  dis- 
solving in  alkalies.  This  predominates  in  gum  tragacanth,  and,  according  to 
some,  in  salep.  Those  bodies  which  are  usually  termed  MucUagen  below 
to  one  of  these  two  classes ;  they  are  met  with  in  many  seeds  (flax  see^ 
quince  seed),  leaves  (buchu),  &c.,  and  some  kinds  are  precipitated  bj  neatrd 
acetate  of  lead. 

Cerasirif  the  insoluble  ingredient  in  cherry-tree  gnm  mach  resembles  bas- 
sorin,  if  it  is  not  identical  with  it 

Mezquite  is  a  name  proposed  for  a  gum,  to  which  attention  has  been  caDed 
by  Dr.  Geo.  Shumard,  produced  abundantly  in  Texas  and  New  Mexico — 
parts  of  our  own  country  as  yet  but  little  explored ;  it  is  extremely  soluble, 
and  dififers  from  Arabin  principally  in  not  being  precipitated  by  sabacetate 
of  lead. 

All  the  above  compounds  are  carbohydrates  of  the  composition  C^H^O^ 
or  C,«H„Om  ;  the  group  of  pectin  compounds,  though  not  strictly  belonging 
to  the  above,  is  however  nearly  allied  to  the  gums. 

Gum  is  associated  in  some  plants  with  resin ;  and  gam  resins^  a  re- 
markably natural  class  of  drugs,  will  be  hereafter  referred  to  in  treating 
of  resins. 

Variously  associated  with  other  proximate  principles,  gum  is  present 
in  a  great  variety  of  vegetables,  and  like  starch,  it  plays  an  important 
part  in  the  physiology  of  the  plant;  it  enters  as  an  element  into  a 
great  number  of  articles,  both  of  food  and  medicine.  In  its  important 
relations  to  the  art  of  prescribing  and  compounding  medicines^  we 
shall  have  occasion  to  refer  to  it  frequently  throughout  the  subsequent 
parts  of  the  work,  and  now  introduce  it  only  for  die  purpose  of  calling 
attention  to  a  few  drugs  containing  it 

Pectin  and  Pectic  Adds. — Many  plants  contain,  in  different  org^s,  es- 
pecially in  succulent  roots  and  acidulous  fruits,  a  body  called  pectose,  which, 
through  the  influence  of  a  peculiar  ferment  called  pectase,  the  organic  adds 
and  light  and  heat,  undergoes  a  change  into  other  bodies  of  the  same  rsla- 
tive  combinations. 

Pectin,  parapectin,  and  metapectin  .  C^K^Og^+BMO. 

Pectosic  acid C„H„0.+3H0. 

Pectic  acid C„H„0.+2H0. 

Parapectic  acid       ....  C^H„0„-f  2H0. 

Metapectic  acid       ....  C,HjO,+  2HO. 
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The  nnripe  tmits  contain  only  pectose  ;  while  ripening,  pectin  and  para- 
pectin,  and,  subsequently,  metapectic  acid,  are  formed,  so  that  the  change 
of  the  consistence  of  fmits  is  less  dependent  on  a  change  of  the  cellulose, 
than  owing  to  this  transformation.  Green  fruits  exhale  oxygen  in  daylight ; 
with  the  alteration  of  pectose,  the  formation  of  sugar  sets  in,  carbonic  acid 
is  exhaled,  the  green  color  disappears,  and  the  free  acids  (citric,  malic,  tar- 
taric, &c.)  become  neutralized  by  pptassa,  lime,  Ac,  or  their  taste  is  masked 
by  the  increase  in  the  quantity  of  sugar. 

Pectin  is  the  cause  of  the  gelatinizing  of  the  juices  of  currants,  raspber- 
ries, &c.,  and  of  gentian,  dandelion,  rhubarb,  and  other  roots.  The  salts 
of  the  above  acids  are  uncrystallizable ;  those  with  the  metallic  oxides  are 
mostly  gelatinous  precipitates,  while  those  with  alkalies  are  soluble  in  water, 
but  gelatinize  on  cooling. 

Syllabus  of  Gums  and  Mucilaginous  Medicines. 

Acaoia,  gum  Arabic ;  the  eza-    Mild  ezpeotorant  and  demuloent,  used  in  fonn  of 

dation  of  Acacia  rera,  &o.  macilage  (1  part  to  2  water),  also  as  sjrap  and 

powder  as  a  rehicle. 
Tragacantha,  the  exudation  of     Consists  chiefly  of  bassorin ;  Hncllago  tragaoantha 

Astragalus  vems.  (Jj  to  aqus  Oj)  ;  a. useful  paste. 

Salep,  the   tubers   of   Arohia    Fiye  grs.  of  the  powder  render  one  ounce  of  hot  water 

mascula,  &c.  highly  mucilaginous.     See  Catitillon's  Powders. 

Ulmus,  elm  bark ;  the  inner    Contains  much  mucilage ,  the  fine  powder  as  a  mild 

hark  of  Ulmus  fulra.  expectorant  and  vehicle  for  bitter  medicines ;  the 

coarser  powder  for  poultices. 
Sassafras  medulla,  the  pith  of    Forms  with  water  a  rich  mucilage ;  used  in  eyewashes 

Sassafras  officinale.  and  in  Jackson's  pectoral  syrup. 

Cydonium,  quince  seed ;   the    Rarely  used  internally ;  externally  in  inflamed  eyes 

seed  of  Cydonia  vulgaris.  and  for  bandoline, 

fiasami    folium,    benne ;    the    Grown  in  gardens ;  used  as  a  mild  astringent  in  the 

leaves  of  Sesamnm  orientale*        summer  complaint  of  children. 
Alth»a  (radix),  marshmallowl 

root.  Contain  starch,  mucilage,  and  asparagin ;    highly 

AUhma   fiores^    marshmallow        demulcent.     Syrup  b^t  prepared  from  cold  infu- 

flowers;  from  Alth»»  olfici-        sion.  • 

nalis.  J 

Altkata  rogea^  hollyhock ;  the    Similar  in  properties  to  former. 

flowers, 
linum,  flaxseed ;  the  seeds  of    Internally  in  the  form  of  infusion,  diuretic,  and  de- 

lannm  usitatissimum.  mulcent ;  externally,  the  meal,  for  poultices ;  the 

oil  readily  becomes  rancid  in  the  powder. 
Fapaver,  poppy  heads ;  the  ripe    Demulcent,  not  considered  narcotic  when  ripe. 

capsules  of  Papaver  somnife- 

mm. 
Bnchu,  the  leaves  of  Barosma    Mucilage  associattid  with  essential  oil ;  diuretic,  used 

orenata,  &c.  in  infusion  and  fluid  extract. 


SUGABS. 


Sugars  are  of  many  kinds,  closely  allied  to  each  other  and|^  the 
foregoing  ternary  principles,  in  composition.  They  are  distinguished 
by  a  sweet  taste,  and  a  more  or  less  distinctly  crystalline  form.  They 
are  mostly  soluble  in  water  and  somewhat  soluble  in  alcohol. 
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Syllabus  of  Sugabs. 

(1.)  True  Sugars.     Qympositian  GyflmO^    {OarbohydrcUes.) 

a.  Directly  fermentableu    (Oroap  of  Qlaoote.) 


Grape  sugar,  Glucoee 
C«H«0u,+2Aq 


Fruit  sugar,  nnoiystal- 
lizable  sugar  s.  Chula* 
riose.     C^fi^fi^g 


In  grapes,  the  fruit  of  Bo- 
saceffi,  &o.,  in  diabetic 
urine — from  starch  by 
the  action  of  sulphuric 
acid — the  granular  depo- 
sit of  honey. 

In  fruits,  the  liquid  portion 
of  honey,  &c. 


Deviates  polarised  light  to  right  */ 
soluble  in  1^  parts  cold  watei^ 
insoluble  in  absolute  alcohol ; 
with  N0„  yields  ozalie  aeid. 


Rotating  left;   easily  Boluble  in 
water  and  diluted  aloohoL 


b.  Not  directly  ferment&ble  by  yeast    (Oroap  of  CaiM  Sagmr.) 
«.  Fermenting  readily  with  yeast  by  being  conTerted  into  fhiit  sugar. 


Cane  sugar 
0„H„0„+HO 


Melitoso 
C«H.^0„-f2Aq 


In      sugar-cane,     Chinese  Rotating  right ;  easily  soluble  im 


sugar-cane,  corn-stalks, 
beets,  sugar  maple,  se- 
▼eral  palms,  numerous 
ripe  fruits,  ko. 
In  Australian  manna  from 
Eucalyptus  mannifera. 


water,  little  in  alcohol ;  yiddi 
oxalic  acid,  with  NO^. 


Rotating  right;  crystallise  im 
needles;  reactions  similar  to 
cane  sugar. 


B.  Fermenting  with  diiliealty  in  contact  with  yeast,  bat  readily  after  treatment  with  dilate  adds. 


Melezitose    C,2H|,0„ 


Ifyoose 
C,»H„0„-f2Aq 

Trehalose 
CttH„0„+2Aq 

Lactin,  sugar  of  milk 
C,3H,oO,o+2Aq 


In  the  exudation   of   the 
larch,   Larix    communis 

In  ergot. 


In  Trehala,  an  oriental  ex- 
crescence of  a  species  of 
Eohinops. 

In  mUk. 


Rotating  power  right ;  sweet  like 
glucose ;  very  soluble  in  water, 
almost  insoluble  in  alcohd; 
yields  oxalic  acid  by  NO,. 

Rotating  power  right ;  easily  so- 
luble in  water,  ahnoet  insolu- 
ble in  alcohol. 

Resembling  the  former;  soluble 
in  hot  alcohol ;  with  NO^  yields 
oxalic  acid. 

Rotating  power  right;  very  haid 
prisms  ;  soluble  in  6  parts  eold 
water,  insoluble  in^  ether, 
slightly  soluble  in  alcohol ;  bj 
dilute  acids,  conrerted  Into 
lactose,  and  then  easily  fermen- 
table ;  yields  mucic  and 
oxalic  acid  with  NO,. 


>  Polarization  of  light,  which  is  stated  as  characteristic  in  the  case  of  the  several 
sugars,  consists  of  a  change  produced  upon  light  by  the  action  of  certain  media  and 
surfaces  by  which  it  ceases  to  present  the  ordinary  phenomena  of  reflection  and  trans- 
miasion^  Instruments  employed  to  exhibit  this  change  are  called  polariscope*.  By 
the  use  of  these,  differences  may  be  readily  detected  between  substances  which  an 
nearly  identical  in  chemical  properties. 
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(2).  Saccfiaraids,     Compoaitian  C^^O^     (Carbohydrales.) 

Hot  ferm«oUbl«  with  7«Mt  or  alter  boUlng  with  BO,. 


SaoAljne 

C|fH|«0n+2H0 


Inosite  (Phaseomannite) 
C,^mO,^+4HO 


6c7llite 


Sorbin,  sorbite 


PhloToglaoin 


In  Anstralian  manna  ao- 
oompanying  melitose. 


In  mnsonlar  flesh,  and  in 
the  nnripe  kidnej  bean, 
Phaseolns  ynlgaris.  See 
Dr.  L.  C.  Lane's  process 
in  "  A.  J.  Ph.,"  ix.  492. 


In  the  kidneys  and  Uyer  of 
some  fishes. 

In  the  berries  of  Sorbns 
anouparia. 


Prodnot  of  decomposition 
of  Phloretin  and  qneroi- 
trin. 


UncrystaUixable ;  even  after  treat- 
ment with  SO,,  not  susceptible 
of  fermentation :  redaoee  alka- 
line tartrate  of  copper. 

Efllorescing ;  sol  able  in  water, 
little  soluble  in  alcohol;  not 
altered  by  dilated  acids  ;  with 
concentrated  NOg,  nitroinoeite ; 
evaporated  wiAi  dilate  NO^, 
and  moistened  with  NH,  and 
CaCl  is  colored  rose-red. 

Resembles  inosite ;  bat  is  less 
sweet,  less  soluble,  and  die- 
solves  unaltered  in  hot  NO.. 

Rotating  power  left ;  soluble  m  i 
water,  little  in  boiling  alcohol ; 
hard  crystals,  not  altered  by 
diluted  SO, ;  yields  oxalic  acid 
with  NO,;  reduces  oxide  of 
copper. 

Sweet  prisms ;  yeiy  soluble  in 
water  and  alcohol. 


(3.)  Pseudo-Sugars  of  the  Composition  C^^O^ 


Not  fermonttng. 


Xannite    CH^^O 


ll"U^I3 


Dulcose,  Dulcite 
C„H„0,g,  or 
CuHuO„+2HO 

Queroite    C^JB^^fi^^ 

Pinite    C,aH„0,o 

Mel/impyrite    CjjH^O,, 


In  manna,  mushrooms,  &o. 


From  an  unknown  plant  in 
Madagascar. 


In  acorns. 

In  Pinus  Lambertina. 


In  Melampyrum  nemoro- 
sum ;  Scrophularia  no- 
dosa, &c. 


No  rotating  power ;  soluble  in  5 
parts  cold  water,  scarcely  in 
cold  alcohol,  with  NO,  yields 
saccharic  and  oxalic  acids; 
NO,,  at  a  low  temperature,  pro> 
duces  a  fermentable  sugar. 

No  rotating  power;  easily  sulu- 
ble  in  water,  with  difficulty  in 
alcohol ;  yields  muoic,  oxalic, 
and  racemic  acid  with  NO,. 

Sublimes  in  needles  ;  with  nitric 
acid,  yields  oxalic  acid. 

Rotating  power  right ;  very  sweet ; 
readily  soluble  in  water ;  near- 
ly insoluble  in  boiling  alcohol. 

No  rotating  power ;  soluble  in  26 
parts  water,  13(j2  parts  alcohol ; 
not  altered  by  diluted  SO,; 
with  N0„  mucic 
acids. 


and   oxalic 
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6.  Of  other  Compoaltlou. 


Glycerin    CeH,Oj+HO 


Erythromannita 

C.itt.sOji.  or  C,H,oO, 
Phycite    C„H,jO,j 


Olycyrrhizin    CgfHg^O,^ 


Panaqailon    C,«H^O„ 


Oroiiif  Orcite 
C^H,0,+2Aq 


Beta  oroine 
C^HjgOj? 


The  basic  principle  of  (ata. 


Product  of   decomposition 

of  ery thrin. 
In  ProtococGOS  vulgaris 
Algm. 

In  Olycyrrhiza  glabra,  and 
eohinata. 


In  Panax  quinquefolium. 


By  boiling  certain  lichens 
or  their  constituents. 


By  dry  distillation  of  usniu 
acid. 


Oily  liquid  ;  miscible  with  water 
and  alcohol ;  insoluble  in  ether, 
with  NO.  yields  glonoin. 

Supposed  to  be  identical  with 
phycite. 

No  rotating  power ;  easily  solnblf 
in  water,  with  diAeolty  in  al- 
cohol ;  with  NO,  oxalic  add. 

Uncrystallisable  and  yt^llowish; 
slightly  soluble  in  oold  water 
and  alcohol ;  precipitates  most 
metallic  salts ;  couibinea  with 
bases,  acids,  and  salts. 

Amorphous,  yellow,  readily  i»l«- 
ble  in  water  and  alcohol ;  inso- 
loble  in  ether ;  precipitated  by 
tannin. 

Sweet  prisms,  very  sdlable  in  al- 
cohol and  water;  precipitated 

by  2PbO,Tc  and  Pe^Cl.;  yields 
oxalic  acid  by  NO. :  deep  red 
by.  air,  water  and  ammonia 
(orceine). 
Soluble  in  water,  alcobd  and 
ether ;  red  by  NH„HO  and  air. 


REMARKS  ON  THE  SUGARS. 

Cane  sugar  is  mostly  prepared  from  the  juice  of  the  sugar  cane; 
considerable  quantities  are  made  in  Europe  from  beet  root.  The  juioe 
is  boiled  with  quicklime,  strained,  and  reduced  by  evBporation  to  % 
thick  syrup,  when  the  whole  is  cooled  and  granulated  in  shallow  ve»- 
sels;  it  is  now  raw  sugar  of  commerce.  'By  purification  or  refining, 
which  is  accomplished  by  the  aid  of  animal  charcoal,  it  is  obtained  as 
loaf,  or  more  commonly  as  broken-down  or  crushed  sugar — ^the  con- 
dition in  which  it  is  mostly  preferred  for  use  in  pharmacy. 

In  the  granulation  of  raw  sugar,  the  uncrystallizable  portion  which 
remains  is  drawn  off  and  constitutes  molasses  of  commerce.  Molassei^ 
by  careful  manipulation,  is  made  to  yield  a  further  portion  of  sngar, 
and  then  constitutes  sugar-house  molasses,  or,  as  it  is  called  abroad, 
treacle. 

Cane  sugar  is  one  of  the  sweetest  of  the  sugars;  when  pure  it  is  while 
or  crystallized  in  translucent  double  oblique  prisms,  soluble  in  alcehol 
but  not  in  ether.  It  is  soluble  in  \  its  weignt  of  water ;  its  solatioa 
heated  in  contact  with  salts  of  copper,  mercury,  gold,  and  silver,  de- 
composes them.  Its  watery  solution  with  yeast  undergoes  the  vinous 
fermentation,  the  cane  sugar  being  previously  converted  into  fruit 
sugar.  Lump  sugar  is  permanent  in  the  air,  and  phosphorescent  in 
the  dark  when  struck  or  rubbed.  Its  tendency  to  crystallize  or  form 
a  translucent  candy  is  prevented  by  the  addition  of  cream  of  tartar 
and  acids,  or  acid  salts,  generally  fruit  sugar  and  subsequently  grape 
su^ar  being  formed.  By  the  application  of  a  heat  of  320®  F.  it  melts 
ana  cools  to  a  glassy  amorphous  mass  {barley  sugar) ;  long  boiling 
iliminishcs  its  tendency  to  crystallize  and  increases  its  color. 


BEMABKS   ON   8UGABS.  618 

Rock  candy  is  a  very  pleasant  form  of  cane  sugar,  prepared  by  crys- 
tallizing it  slowly  upon  a  string  from  a  strong  solution;  it  is  preferred 
for  coughs  from  the  slowness  with  which  it  dissolves  in  the  mouth, 
aod  is  very  often  used  to  sweeten  mucilaginous  and  acid  drinks  used 
in  catarrhs. 

The  peculiar  brown  coloring  matter  called  caramel^  C„HgOg,  is  pro- 
duced by  heating  sugar  to  a  temperature  of  425*^,  until  it  fuses,  evolves 
the  vapors  of  water  and  turns  to  a  deep  brown  color ;  it  then  consists 
of  unaltered  sugar,  caramel,  and  a  bitter  substance  called  assamar  ;  it 
is  freely  soluble  in  water,  and  has  a  bitter  and  not  disagreeable  empy- 
reumatic  taste.  It  is  much  used  to  color  liquors,  as  in  the  fabrication 
of  brandy,  and  is  a  useful  addition  to  soups. 

For  the  eflfect  of  heat  on  cane  sugar,  as  observed  by  Gdlis  and  Pohl's 
method  for  preparing  pure  caramel,  consult  '*  Proceed.  Am.  Ph.  Ass.," 
1862,  165. 

.  Sugar  combines  with  bases,  forming  saccharates,  which  are  uncrys- 
tallizable,  and  those  of  the  alkalies  deliquescent.  Saccharate  of  lime 
is  used  in  medicine  under  the  name  of  Syrupus  Calcis.   (p.  400.) 

Common  salt  combines  with  sugar  to  a  deliquescent  crystallizable 
compound.  The  alkaline  saccharates  precipitate  the  soluble  salts  of 
lead,  copper,  silver,  and  mercury. 

Fruit  sugar, — Whether  the  sweet  fruits  all  contain  the  same  sugar 
is  uncertain ;  the  absence  of  crystalline  forms  and  the  difficulty  of 
freeing  one  from  another  impede  the  investigations ;  its  rotating  power 
is  greatly  influenced  by  diflFerent  degrees  of  temperature. 

Orape  sugar  is  found  in  grapes  and  in  different  fruits  associated 
with  fruit  sugar.  It  constitutes  also  the  sugar  of  diabetes.  The  most 
economical  method  of  obtaining  it  is  by  acting  on  starch  or  lignin 
with  diluted  sulphuric  acid ;  it  may  be  obtained  in  an  impure  state, 
by  scraping  off  the  white  powder  deposited  on  old  raisins,  and  much 
purer  by  drying  the  deposit  of  honey  upon  brick  tiles. 

As  already  stated,  by  the  action  of  diluted  acids  upon  lignin  and 
starch,  they  are  converted  into  a  soluble  form  called  dextrin,  and  ulti- 
mately pass  into  grape  sugar ;  this  change  may  be  produced  by  long 
boiling  alone ;  it  is  also  produced  in  starch  by  nitrogenized  ferments, 
especially  by  that  peculiar  substance  known  as  dia«^tase.  By  the  same 
means,  cane  sugar  is  spontaneously  converted  into  fruit  sugar,  and 
this  into  alcohol,  and  ultimately  into  acetic  acid ;  and,  in  fact,  the  alco- 
holic and  acetic  liquors  of  commerce  are  produced  in  this  way  from 
the  various  starchy  and  saccharine  vegetable  products  used  in  their 
manufacture.  Glucose  combines  with  alkalies  in  the  cold,  but  these 
compounds  are  decomposed  by  heat. 

Sugar  of  milk  is  not  manufactured  in  this  country,  but  is  chiefly 
imported  from  Switzerland,  where  it  is  made  on  a  large  scale  from 
whey ;  it  is  crystallized  upon  sticks  or  strings  in  masses  not  unlike 
stalactites  in  appearance.  The  greatest  consumption  of  this  is  by  the 
homoeopathists,  who  use  it  as  a  vehicle  for  almost  all  their  medicines 
in  the  form  of  powders  and  pillets.  It  is  said  by  them  to  have  the 
least  action  upon  the  system  of  any  substance  they  have  experimented 
with ;  and  hence  its  employment  as  a  diluent  for  t\i<^  SiSLTi\\«»x£v'^ 
33 
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doses,  which,  according  to  their  theory,  are  increasingly  powerful  in 
proportion  to  their  dilution.  Its  physical  condition  of  hardness  or  re- 
sistance to  mechanical  action  adapts  it  to  develop  the  latent  efficiency 
of  those  medicines  which  they  assert  are  only  rendered  active  by  long 
attrition.  {See  the  observations  of  Dr.  R.  Luboldt  on  its  fermentation, 
in  "  Am.  J.  Ph.,"  1861,  409.) 

Mannite  may  be  prepared  by  several  processes : — 

First,  By  digesting  manna  in  boiling  alcohol,  and  filtering  while  hot 
As  the  liquid  cools  it  precipitates  the  mannite  in  tufts  of  slender  color- 
less needles;  these  may  be  purified  if  necessary  by  re-solution  and 
crystallization. 

Second,  By  mixing  manna  with  cold  water  in  which  the  white  of  an 
egg  has  been  beaten,  boiling  for  a  few  minutes,  and  straining  the  so- 
lution through  linen  while  hot,  the  strained  liquid  forms  a  semi'-cryB- 
talline  mass  on  cooling ;  this  is  to  be  pressed  strongly  in  a  cloth,  then 
mixed  with  its  own  weight  of  cold  water  and  again  pressed,  thai 
mixed  with  a  little  animal  charcoal  dissolved  in  boiling  water,  and 
filtered  while  hot  into  a  porcelain  dish  over  the  fire ;  the  solution  is 
now  to  be  evaporated  till  a  pellicle  forms,  and  set  aside  to  crystaUiae 
in  large  transparent  quadrangular  prisms. 

Third,  By  dissolving  manna  in  water,  precipitating  gummy  and 
coloring  matters  with  subacetate  of  lead,  removing  lead  from  the  fil-, 
trate  by  carefully  dropping  into  it  sufficient  sulphuric  acid,  though 
not  in  great  excess,  evaporating  and  crystallizing. 

Maunite  fnses  between  320  and  330^  F.,  and  crystallizes  again  at  abont 
284°.  In  sealed  tubes  mannite  may  be  heated  to  482*^  without  altering, 
except  that  a  small  portion  tarns  into  mannitan=CiaH,,0,o  (anhydrons  man- 
nite), which  may  be  obtained  by  many  processes  calculated  to  abstract  the 
water  of  crystallization :  it  is  a  neutral  syrupy  sweetish  substance,  scarcely 
liquid,  insoluble  in  ether,  slowly  soluble  in  anhydrous  alcohol,  freely  soluble 
in  water ;  in  contact  with  air  it  absorbs  water,  liquefies  and  crystallizes  to 
ordinary  mannite. 

Though  mannite  is  not  fermentable  under  ordinary  circumstances,  it  may 
be  converted  into  fermentable  sugar,  by  leaving  it  in  contact  under  pecnliar 
circumstances  with  animal  tissues.  {See  "  Am.  Journ.  of  Pharm,"  vol.  xxix 
p.  450.) 

Tests  for  the  Sugars  and  other  Carbohydrates, 

Under  this  head  the  several  processes  for  testing  the  presence  of  sugar  are 
introduced  ;  they  are  particularly  applicable  to  grape  sugar  and  to  the  ex- 
amination of  urine.  When  urine  has  a  high  specific  gravity,  and  other 
symptoms  of  diabetes  appear,  the  physician  finds  it  of  the  utmost  importance 
to  make  a  chemical  examination.  The  pharmaceutist  is  very  liable  to  be 
called  on  for  this,  and  will  find  it  an  advantage  to  be  supplied  with  a  reli- 
able urinometcr  (see  Specific  Gravity),  a  test  rack  and  tubes,  and  the  neces- 
sary chemical  reagents. 

Separation  of  pure  sugar  is  usually  difficult ;  free  acids  and  bases  must  be 
avoided  during  the  evaporation.  The  microscope  furnishes  the  best  criterion ; 
the  taste  is  no  proof  whatever. 

Fermentation  sets  in  directly  on  the  addition  of  yeast  (see  Syllabus) ; 
sometimes  treatment  with  dilute  SO,  is  advisable,  but  never  necessary  with 
arine ;  the  amount  of  CO^  e'^oW^d  iiidicates  the  quantity  of  sugar.    To 
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rely  on  the  formation  of  yeast  cells  may  become  deceptive  through  similar 
thongh  different  yegetations. 

Polarized  light  would,  to  a  certain  extent,  indicate  the  kind  of  sugar, 
but  many  substances  have  similar  optical  behavior. 

Moore's  Test. — Boiling  with  concentrated  potash  lye  produces,  with  grape 
and  milk  sugar,  a  yellowish-brown  and  ultimately  a  deep  brown  color ;  with 
cane  sugar  only  after  its  transformation  into  glucose.  Supersaturating 
with  an  acid  liberates  a  peculiar  odor  of  burning  sugar. 

Heller^ 8  Test — The  urine  is  mixed  with  solution  of  caustic  potassa,  the 
mixture  divided  in  two  test-tubes  of  equal  width,  one  of  which  is  heated  to 
boiling.  The  presence  of  sugar  is  indicated  by  a  darker  color,  which  is 
ascertained  by  comparison  with  the  unheated  liquid. 

Lehmann's  Test. — The  solution  of  the  saccharine  matter  in  90  per  cent, 
alcohol,  yields,  with  a  solution  of  KO,HO  in  absolute  alcohol,  a  sticky 
or  flocculeut  precipitate,  readily  soluble  in  water  and  reducing  an  alkaline 
solution  of  CuO. 

Horsley-8  Test. — Five  or  six  drops  of  diabetic  urine  produce  a  deep  sap- 
green  coloration  in  a  boiling  solution  of  chromate  of  potassa  containing 
free  alkali. 

Trommer^s  test  is  based  on  the  reduction  by  grape  sugar  of  oxide  of  cop- 
per to  suboxide,  in  an  alkaline  solution,  and  is  applied  by  mixing  the  urine 
or  other  saccharine  liquid  with  some  caustic  potassa  in  a  test-tube,  and  then 
adding  a  dilute(f  solution  of  sulphate  of  copper,  drop  by  drop,  and  with 
constant  agitation,  until  the  occasioned  precipitate  just  commences  to  remain 
undissolved ;  the  mixture  is  then  raised  to  the  boiling  point,  and  if  it  con- 
tains grape  sugar,  deposits  the  orange-red  hydrated  suboxide  of  copper. 

But  many  substances  like  uric  acid,  some  vegetable  acids,  hematoxylin, 
alkapton  (*'Proc.  Am.  Ph.  Asso."  1862,  p.  173),  reduce  CuO  under  the  same 
circumstances  ;  kreatine,  peptone,  protein  compounds,  and  some  alkaloids 
interfere  with  the  separation  of  the  Cu,0. 

Fehling^s  Quantitative  Test  for  Grape  Sugar  is  an  improvement  on  the 
method  originally  suggested  by  Barreswill.  The  test  liquid  is  prepared  by 
dissolving  40  grammes  of  crystallized  sulphate  of  copper  in  160  grammes 
of  distilled  water,  and  mixing  this  solution  with  1 60  gramtnes  of  neutral 
tartrate  of  potassa  dissolved  in  a  little  water  ;  from  600  to  700  grammes  of 
solution  of  caustic  soda,  specific  gravity  1.12,  are  then  added,  and  sufficient 
water  to  make  the  whole  measure  at  60*^  F.  (15*^  C.)  1154.4  cubic  centi- 
metres. As  one  equivalent  of  glucose  (C„H„0„)  r^uces  10  equivalents 
of  oxide  of  copper  to  suboxide,  1  litre  of  the  above  solution  requires  5 
grammes,  or  10  cubic  centimetres  .05  gramme  of  grape  sugar. 

The  saccharine  splution  is  diluted  until  it  contains  not  over  1  per  cent,  of 
grape  sugar.  10  cubic  centimetres  of  the  test  are  diluted  with  4  cubic  cen- 
timetres of  water,  heated  to  boiling,  and  the  saccharine  liquid  gradually 
added  until  it  ceases  to  produce  a  red  precipitate  of  suboxide  of  copper ; 
the  quantity  of  the  liquid  used  contained  .05  gramme  of  sugar.  The  quan- 
tity of  sugar  may  likewise  be  calculated  from  the  amount  of  suboxide  of 
copper  obtained,  which  is  separated  by  filtration,  well  washed  and  dried. 
10  equivalents  of  protoxide  (CuO)  yield  5  equivalents  of  suboxide  (Cnfi) ; 
the  weight  of  equivalent  of  the  latter  being  71.2,  5  equivalents  weigh  71.2 
x5bs356  ;  the  equivalent  of  grape  sugar  (CmH„OjJ  weighs  180,  and  if  we 
express  the  ascertained  weight  of  suboxide  of  copper  by  s,  the  weight  of 
grape  sugaraao;  is  calculated  by  the  following  proportion — 356  :  180bss  :  x 
or  by  adding  one-half  and  y  j^  part  of  the  weight  of  the  suboxide. 

Fehling^s  test  is  not  affected  by  pectin,  tannin,  or  mucilage^  b^aA.  ^\\k^ 
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-?"TT*  »=-5H  r.ii  .r  5  kL-TBci  m  "}7"  M.'-tfc  ^K^arie,  oxmlic,  and  the  aromatic 
j.:-:^.  li  iiLuI  »*^--'nEi-i  — Bk*.  _e  pricartieii  firom  contact  with  the  air,  it 
:l— "r  ^="'1     7  '^  Tisr  1Z2E-.   TOT  T  -i  ii-F^j^  5afe«t  to  prepare  it  when  wanted 

-  :^-r  L-:  •  ^-^-r  -*  :anuc  nay-  le  Ssb^c  re^dr  for  mixing  with  a  fredih 
-r«7«c-'L  -..in. a  -r  n^  -arrare.  iod  ▼tdi  the  caustic  soda,  preserred  u 
w^.:— r.  -rt-r-»i  —aii  •^i^  m;  Jt-ti  riHtni^es  the  test  liqaid.  which  fact  mnsl 
3,r  4^  ^  -fxrr.  f  n  uIaiiTSi^  fi  irsie.  wiica  ooght  to  be  nsed  quite  fireik 
'  iL.*:  -=:ir%i:  isi*±  ?tar-A  rsko&e  :i\j  yukiunn  with  the  test^  bnt  when  thej  hafi 
tr-Hi  *r*«^-.:£r?T  ^.•HT*!*''^!  Jito  ZTsoe  Jt  ilhiit  sugaT  bj  a  continued  boiling 
rrz  J-ii?*i  T«:?u3iw  MiiU-  Tie  iniie  jf  •Mpper  will  be  reduced,  and  fro« 
-•r  -^••-r'aiafc*!  riaoiirr  -i  jape  TOjr&r  35  percent,  indicates  the  weight  of 
2U.T  -i^rtr   •-  ji,  '.^ .  »au  >«J  ler  ■.•-ac.  ;ha£  of  starch  (C^^O^. 

T'.T  -^  -  iii:<¥r=*f  .wmlL'titfie  to  mik  «anr.  which  reduces  for  each  equiva- 
:»ti'.  '  •,  i-*-^:ra.:>  -I  '2^:111?  n  .-roper.  543  chat  1  litre  of  the  test  liquid  re- 
.vLi.''-*  ~.    -l:  ,r"aiz:2t:*  *\  ^airir  ^r  hljl  f^r  its  reduction.  • 

**c  :■.-  ^-^  "  >*. — J.  TU)it-?w«jaim  :f  arine  and  of  soda  solution,  contaii- 
■••i  iir  nif  -•;  :r^^adi.a«t  .-ar^.'OAre  cf  soda  to  three  parts  of  water,  11 
••  -*«L  vv.'^  »  atttr^  •dSc'.niii  liTTve  :r  bismuth  as  will  cover  the  point  of  a 
c:  *  ^*  i'.'»^  layar'fc-  1  47^7-^  jr  blaok  cjlor  to  the  nitrate.  Albumen  11 
■.  *  --■:*.v:>4«'  HMs^nor^i  ij  ■-'•jairilarion :  cane  sugar  and  all  organic  nib- 
-*4i:v->  .>ua*>  ?p!3s«ir  Ji  ime  ire  without  action. 

I',  f-    /-.>4 iadxiiyf  :»  oissotTtd  in  strong  sulphujic  (better  Noid« 

;».;;*<•!  ».:•*.  ue  .iuttiii  i'»;r-5»rarared  with  carbonate  of  potassa,  to  render 
.  :.x;i.  :k.  T*i.5v  ^aett  i>e»i.  is  suSciently  diluted  to  be  of  a  light  blue 
••  ■  WM..  y  ■.'.K*!  .  f  i».'w  1  irace  .f  grape,  or  fruit  sugar  be  added,  the  blue 
•  :  >  •.;a^c^«i  '.'J  zr^iva  i^d  porpie :  from  a  larger  proportion  of  sugar, 
;>.  •  .  -  ';4?s^>  -lurajTi  r^  in:o  jellow.  If  afterwards  the  liquid  is  shaken, 
:^  »'.:.-*•.■:'  •;iN!*s  -.iir.'uyri  xrvr?a  ia:o  blue,  but  the  jellow  through  the  above 
^iiauT^  M;v   i-r^fi  }C  irwulsa  blue.     Cane  sugar  is  not  affected. 

■,■*  *-  t  .>t  >  rae  same  as  Mulder's,  litmus  being  substituted  for  indigo. 

-  ^'v^-^'iUL^i  Tt^jt — 60  «nns.  tartaric  acid,  240  grms.  crystallized  NtO, 
CO ,  y  r^usv  --rraalliwd  Fe,Cl,  and  500  CCM.  hot  water  yield  a  solution 
:rmaifitu:c  T^filuw  on  boiling,  bat  turning  brown  with  a  trace  of  glucose  and 
>«:;«y^K:!i:c  wvft  4  Mjiwe  Tolumlnous  precipitate.  • 

?•  '.JO  •  >  *"'i<*.'*«*anfar  deiarminalion  of  cane  sugar  is  based  on  the  solution 
;»  rttiv  -.1  safTfcr:  iCJH^On  dissolve  3CaO,  the  quantity  of  which  is  deter 
ti;:iv.-*;  }y  3it.'*saj:>?  aaaljsis  with  SO^  If  glucose  is  present,  a  second  assay 
N  u*k*  *  .:i  bv^'Ueu  solution  of  the  saccharate ;  the  grape  sugar  is  destroyed 
>.  x/'  ifjc  lad  tie  rvtsolt  indicates  caoe  sugar;  the  difference  between  the 
sCxviic  A:i*i  i:«  assay  expresses  the  grape  sugar. 

.Vt  i,,r'#  rf^jt  — Very  dilute  SO,  evaporated  with  the  suspected  solution 
>*  A  *4:>fr  *>i:a  to  drynesss  scarcely  colors  grape  sugar ;  with  cane  sugar  a 
>i;&0'i  <vc  ^  ycvxiuced ;  a  similar  spot  also  with  starch  and  some  other  com- 

y-'oi  i-^-Vr'^  Twt — ^BOe  and  concentrated  SO,  produce,  with  sugar,  a 

\  r  *  rtT;-f^*«. — Chlorine  at  a  temperature  at  and  above  boiling  water  causes 
A  >r\  ^ti  svlcr.  deepening  to  black  on  drying.  Carbohydrates,  like  lignin, 
K'ttv.  ' 'tett.  vv:soii.  stardt  4c,  suffer  a  similar  decomposition.  A  strip  of 
*  t  :l'  %\v;>tt.  meriao  ^ which  is  not  altered),  is  saturated  with  a  solution  of 
x>.wt>r*.vitf  o:'  tiu  and  dried ;  a  single  drop  of  a  saccharine  or  similar  solution 
w*-.  oa  ?he  *:np.  and  heated  over  a  lamp  to  a  little  above  the  boiling  point 
h\  «a;er.  instantly  effects  a  black  stain.  Even  ten  drops  of  diabetic  urint 
in  tett  cub^^  centimetres  of  water  produce  a  brownish-black  color. 
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0.  Schmidts  Tesi, — 3PbO,  Ac  and  NH„  produce  in  solation  of  cane  and 
grape  sugar,  white  precipitates;  on  boiling  the  latter  only  changes  the  color 
to  red. 

Sugar  in  Urine, — It  has  been  ascertained  by  Professor  Brticke,  and  cor- 
roborated by  Dr.  Bence  Jones,  that  grape  sugar  is  a  normal  ingredient  of 
urine,  and  it  is,  therefore,  necessaiy  to  determine  its  quantity  in  disease ;  for 
this  purpose  Fehling's  test  is  applicable,  the  inaccuracy  of  which  arising 
from  the  presence  of  uric  acid  may  be  removed  by  precipitating  the  urine 
with  oxalic  acid  or  with  ^  of  its  measure  of  muriatic  acid  of  1.10  specific 
gravity,  setting  it  aside  for  twenty-four  hours  in  a  cool  place,  after  which 
time  it  contains  but  traces  (.0001  p.)  of  uric.acid. 

Owing  to  the  ammonia  contained  or  readily  formed  in  urine,  which  keeps 
some  suboxide  of  copper  in  solution,  Trommer's  test  does  not  show  the 
small  proportion  of  sugar  in  healthy  urine,  but  it  generally  reacts  with  the 
urine  -of  pregnant  or  nursing  women.  Minute  quantities  of  sugar  are  not 
indicated  by  Boettger's  test,  if  the  black  color  of  bismuth  should  be  owing 
to  the  formation  of  sulphuret ;  a  black  coloration  will,  in  this  case,  also  be 
obtained  by  digesting  the  urine  with  levigated  litharge.  Heller's  test  is  the 
most  reliable  for  detecting  very  small  proportions  of  sugar,  but  in  a  deeply 
colored  urine,  the  change  produced  by  boiling  may  not  be  visible,  and  another 
experiment  with  Boettger's  test  be  advisable. 

Glucosides, — ^This  term  is  applied  to  those  organic  principles  which, 
by  a  peculiar  decomposition,  are  resolved  into  grape  sugar  (glucose) 
and  an  altered  or  new  principle.  This  change  maybe  effected:  1. 
By  the  action  of  mineral  acids  at  a  boiling  temperature.  2.  By  heat- 
ing the  glucoside  with  alkaline  solutions  or  baryta  water.  8.  By  the 
action  at  mean  temperatures  of  nitrogenized  principles  associated  with 
the  glucosides  in  the  plants  producing  them,  or  otherwise ;  and,  4.  By 
yeast  and  saliva.  Many  of  the  vegetable  acids  and  neutral  principles 
described  in  this  work  might  be  classified  as  glucosides,  but  as  this 
peculiarity  in  their  chemical  characters  is  less  obvious  and  charac- 
teristic than  others  by  which  they  are  generally  classified,  it  has  not 
been  thought  best  tft  form  them  into  a  distinct  class,  but  by  way  of 
illustration  and  for  convenient  reference  the  following  syllabus  of  some 
principles  capable  of  this  classification  has  been  prepared. 

Syllabus  of  some  Glucosides. 


Glaeotide. 


Oallo- tannic  acidii 
Arbntln 
Colocynthtn 
Amjgdaliii 


JBaealta 

ConTallarin 

Dnpbnln 

Dadwin 

PifiUUn* 

Olycyrrhliln 

H«Uela 

Jnlaptn 

Popnlln 

Salidn 

fiolanla 

Thnjln 

Zanthorhamnin 


Prooeaa. 


Product   beaide 
OlaooM. 


Br  acid»i 

do.» 

do. 
Bj  emnlsln  &  water 


By  acids 

do. 

do. 

do. 

do. 

do. 
Acid)*,  emnlsln,  al< 

kaUeii,  or  yeaat 
By  adds 

do. 
By  einnUin 
By  acld« 

do. 

do. 


Gallic  acid 

Hydrokinone 

Culocyntbeln 

Oil  of  bitter  almond 

and     hydrocyanic 

acid 
JBucnletin 
Ci^nvallaretin 
Daphnetin 
Datiticetin 
DIgiUletin 
Glrcyrretin 
Saiicyloas  acid 

Jalapinal 

Beuzotcadd,  laliretin 

Saligenin 

Solanidin 

Thnjetin 

Rhamnetln 


Reaction. 


'la- 


-fC,NH. 
r->H«0,^.3nO.  =2C„H,0,4.2C.,H.,0„. 

C«H„()„-MH0.-C:k»„o,^2c'   HuOrt. 
C,H,.0„+2HO=C„II.O,+C„1laO« 


mH,O„-|-11H0,C„N„0,-|-SC.,H„0„. 

C«H„O,„-|-H0-C,K„0„-H'.tH./>,r 
C«H„0,rf«H0=.C„Hi,0^2<J„ff„<  ».^ 


*  Also  by  apontaneoaa  fermentation.  *  Alao  by  contact  ivVth  emuViaiii.  *  ')^vk«m».uxL'^. 
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Besides  this  class,  in  which  glucose  is  a  product,  there  are  others  in 
which  peculiar  sugars  are  formed,  and  others  in  which  the  decompo- 
sitions are  more  complex,  resulting  in  two  or  more  new  compounus; 
for  descriptions  of  these  and  of  the  foregoing  the  reader  is  referred  to 
the  principles  themselves,  as  treated  of  under  the  several  heads  of 
organic  neutral  principles  and  acids ;  also  to  Gmelin's  "  Hand-book  of 
Chemistry,"  Cav.  Soc.  Edit.,  vol.  xv.  p.  340. 

Syllabus  of  the  Sacchabine  Gbodp  of  Medicines. 

Name  and  Origin.  PropeiiiM  and  Ums. 

Sacohamm,  sugar ;  from  Sao-    Expectorant  and  lazatire ;    in  the  form  of  powder 

chamm  offioinarum.  and  syrup  ;  mostly  as  a  yehiole  and  oorreotiTo. 

Theriaoa,    treacle,    molasses ;    A  tenacious  ezcipient  for  pills,  may  be  pari  fled  bf 
the  concentrated  uncrjstal-        solution  in  alcohol  and  digeating  with  animal  char- 
lizable  juice  of  Saccharum        coal, 
officinarum. 
Mel,  hooey;    the  liquid  pre-    Expectorant  with  more  active  medicines,  combined 
pared  by  Apis  mellifica.  with   astringents  in  gargles ;   aa  an    addition  to 

poultices  and  as  a  yehiole ;  a  DacUtioiiB  artiok  ii 
made  from  Havana  sugar. 
Saccharum  lactis,  laotin ;  from    Used  as  a  vehicle  for  powders,  which  are  required  ia 
milk.  a  very  flue  condition ;  has  little  taste  and  la  veiy 

hard ;  recently  used  as  food  for  feeding  infants ; 
less  apt  to  produce  acidity  than  cane  sugar. 


Olycyrrhiza,  liquorice  root; 

the  rhizoma  of  Glycyrrhiza 

glabra. 
Kxtractntn  glycyrrhiz®. 


Expectorant ;  in  syrups  ;  as  a  vehicle  and  oorreetivt 
for  unpleasant  medicines ;  as  constituent  for  pilli. 
The  liquorice  ball  is  formed  into  sticks  with  amy- 
laceous and  ligneous  materials.      (See  Extracts,) 
Manna  ;   the  concrete  juice  of    Laxative.     In  syrups,  mostly  combined  with  aeniu 

Ornus  Europsea.  and  saline  laxatives. 

Alannitum,     mannite ;      from    Laxative  in  doses  of  §J  to  54*    Used  as  a  vehiek 

manna.  and  corrective. 

Ficus,  the  fig ;  the  fruit  of  Ficns    Laxative.     Used  in  confections.  (Conf.  ■ennm.) 

carica. 
Pmnum,  prunes ;    the   dried    Laxative.     Used  in  confections.  (GOnf.  semnis.)    la, 
fruit  of  Prunus  domestica.  Europe  as  a  popular  vehicle  for  infusion  of  s^nnsi 

to  prevent  griping.         • 
Uva  passa,  raisins ;  the  dried    Laxative.     Mostly  aa  a  corrective  in  a  few  tiaotimii 

fruit  of  Vitis  vinifera.  in  gruel,  &c. 

Cassia  fistula,  purging  cassia ;    Laxative.    The  pulp  is  employed  as  an  ingredSant  In 

the  fruit.  conf.  senns. 

Carotm  radix,  wild  carrot ;  the     Diuretic  and  laxative,  in  the  form  of  the  ezpfiSMi 
root  of  Daucus  oarota.  or  inspissated  juice ;  also  as  poultiee. 

Honey  contains  uncrystallizable  and  grape  sugar ;  the  latter  is  apt  to 
be  deposited,  on  standing,  in  a  granular  form;  a  volatile  odorous 
principle  and  a  little  wax  are  generally  present.  For  medicinal  use^ 
It  requires  clarifying.  This  is  accomplished  by  heating  it  in  a  suita- 
ble vessel  to  a  very  moderate  degree,  and  maintaining  the  temperature 
till  it  ceases  to  separate  a  scum,  which  is  to  be  skimmed  off  as  it  rises 
to  the  surface. 

Mel  despuTnatum  is  also  prepared  by  adding  to  honey  an  equal  bulk 
of  water  and  a' little  tannin,  which,  on  being  precipitated  by  lime- water 
carefully  added,  carries  down  with  it  the  impurities ;  it  is  then  to  be 
evaporated  to  its  original  weight,  the  scum  being  carefully  removed. 
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CHAPTER   III. 

ON  ALBUMINOUS  AND  SIMILAR  PRINCIPLES,  AND  CERTAIN  ANIMAL 

PRODUCTS. 

All  plants  and  animals  contain,  besides  the  ternary  proximate  prin- 
ciples consisting  of  C,  H  and  O,  others  in  which  N  is  associated  with 
the  three  former  elements.  Mulder  was  the  first  to  prove  that  these 
vegetable  principles,  so  essential  for  the  sustenance  of  animal  life,  are 
not  matenally  diflferent  from  those  occurring  in  the  animal  kingdom, 
and 'that  thejr  all  yield,  after  treatment  with  water,  alcohol,  ether,  dilute 
muriatic  acid  and  strong  potassa  solution — protein^  which  he  ascer- 
tained, has  the  composition  CjaHj^N^Ojo.  Liebig,  Dumas,  and  Cahours, 
calculate  the  formula  C^gHj^^Oj^.  This  radical,  it  was  asserted,  yields 
with  S  and  P  in  various  proportions  those  proximate  principles  which 
have  received  the  name  of  protein  compounds. 

It  has,  however,  been  proved  that  protein  is  always  a  product  of 
decomposition,  diiffering  from  the  original  compound  from  which  de- 
rived in  other  respects  besides  the  absence  of  S  and  P;  the  rela- 
tions of  these  bodies  to  each  other  has  not  been  cleared  up,  though  it 
seems  probable  that  they  are  copulated  compounds. 

Few  of  the  protein  compounds  occur  naturally  in  an  insoluble  con- 
dition; they  are  mostly  met  with  in  aqueous  solution  from  which 
they  are  readily  separated  in  an  insoluble  form  by  air  or  heat  (coagu- 
lation).    Xhey  are  characterized  by  the  following  reactions : — 

Alkalies  dissolve  them,  separating  all  or  a  portion  of  sulphur ;  cold  nitric 
acid  colors  them  yellow,  forming  xauthoproteiuic  acid ;  concentrated  muriatic 
acid  in  the  presence  of  air  produces  a  violet  or  blue  color ;  iodine  solution 
a  yellow  coloration  ;  sugar  and  concentrated  SOg  generate  a  bright  red  color, 
similar  to  the  one  produced  with  biliary  acids  ;  a  similar  color  is  also  obtained 
by  a  solution  of  protonitrate  of  mercury  containing  nitrous  acid  (Millon's 
test).  Their  solutions  in  acetic  acid  are  precipitated  by  neutral  salts  and  by 
ferro  and  ferricyanide  of  potassium.  With  the  salts  of  many  heavy  metals, 
they  form  insoluble  compounds,  mostly  containing  the  protein  body,  acid 
and  base  ;  this  explains  the  adaptation  of  albumen  and  the  allied  principles 
as  antidotes  in  poisoning  by  corrosive  sublimate,  blue  vitriol,  and  other  salts. 

Prolonged  boiling  with  mineral  acids  or  alkalies  decomposes  them  into 
leucina,  tyrosina,  and  various  other  products  which  are  also  formed  by  their 
putrefaction.  Chromic  acid  and  binoxide  of  manganium  with  SO,  evolve 
volatile  acids  of  the  composition  CnH|,0^  hydrocyanic  and  benzoic  acids. 

Protein  compounds  in  a  putrefying  condition  act  as  ferments  to 
many  organic  compounds,  and  on  that  account  their  removal  by  coagu- 
lation or  precipitation  with  alcohol  is  provided  for  in  many  permanent 
pharmaceutical  preparations. 

Protein  has  been  prescribed  by  physicians  as  a  nutritive  tonic  and 
in  the  treatment  oi   imi^etigo  capitis.     DosE  for    youn^  Q^iW-^^^-a^ 
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grains  three  times  a  day.    As  it  is  a  subject  of  controversy  by  chem- 
ists, the  remedy  may  be  called : — 

Pure  InsolvbU  Albumen. — Mix  white  of  egg  with  "its  own  bulk  of 
water,  filter  and  evaporate  at  104®  F.,  to  the  original  bulk ;  then  add  a 
concentrated  solution  of  caustic  potash  ;  the  whole  soon  forms  a  trans- 
lucid,  yellowish,  elastic  mass ;  this  is  to  be  broken  up,  exhausted  by 
cold  water,  avoiding  exposure  to  the  air,  then  dissolve  it  in  boiling 
water  or  boiling  alcohol,  and  precipitate  the  solution  by  acetic  or 
phosphoric  acid. 

Syllabus  of  the  Protein  Compounds. 


Name. 


Albumen 


Casein 


Legntnin    or 
casein 

Crystallin 


vegetable 


Haemoglobnlin 


Boaroe. 


In  eggs,  blood,  chyle,  pas, 
and  other  excretions  and 
secretions,  and  in  the 
juices  of  plants. 


In  milk;  probably  also  in 
some  other  animal  secre- 
tions. 


In  the  seeds  of  Legnminosae 
and  in  oilj  seeds. 

In  the  lens  of  the  eye. 


Description,  &c. 


Fibrin 


Syntonin 


In  the  blood-corpuscles. 


In  the  plasma  of  blood, 
sometimes  in  exuda- 
tions. 


In  the  fibrilles  of  muscles. 


Coagulates  between  ISfK*  and  170^ 
F. ;  precipitates  most  oP  the 
salts  of  the  earths  and  heavy 
metals  (antidote  to  corrosive 
sublimate,  &c.)  Turns  polar- 
ized light  to  left ;  contains  from 
.7  to  1.7  per  cent.  S. 

Coagulates  in  the  form  of  a  skin 
upon  the  surface  of  its  solution, 
by  acids  and  by  rennet  in  flocks: 
precipitated  by  MgOSO,  and 
CaCl.  Contains  .8  to  1  per 
cent.  S. 

Coagulates  on  evaporation  in 
films,  in  behavior  almost  iden- 

>    tical  with  animal  casein. 

Precipitated  by  CO,,  not  by  ren- 
net ;  coagulates  not  below  1950 ; 
the  filtrate  from  it  is  acid; 
readily  reduced  to  an  impal- 
pable powder;  resembles  in 
many  respects  the  globulin  of 
blood. 

Known  only  in  combination  with 
hasmatin ;  soluble  in  aqueous 
ether;  coagulates  at  about 
760O;  forms  by  the  influence 
of  light  and  air  haema-crifstaUimf 
colorless  or  red  crystals,  which 
are  not  precipitated  by  HgCI, 

AgONOj  or  2PbO,Ac. 

Coagulates  spontaneously  in  the 
air;  contains  1.2  per  cent  8 
and  some  Fe ;  the  coagiilatioB 
retarded  by  KO^NOg  and  salta 
of  the  alkaline  earths;  pro- 
moted by  beating ;  forms  whilt 
putrefying  soluble  albumen. 

Coagulates  spontaneously  in  the 
air;  becomes  gelatinous  and 
dissolves  in  water  containing 
jjf^jf  HCl.  Muscles  contain 
various  protein  compounds  co- 
agulating at  difierent  tempera* 
tures. 
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Syllabus  of  the  Pbotkin  Compounds.    {Continued.) 


Name. 


Soaroe. 


Emulflin,  s.  BTnaptas 


la  almonds  and  other  seeds. 


Mjrosin 


Alenron 


Vitellin 
lohthidin 


DflMription,  ke. 


? 


Ichthulin, 
Ichthin  and 
Emjdin 
Glnten 


Zymome,   s.    coagulated 
vegetable  albamen 


GUadin 


Macin  (see  page  522) 


In  wliite  and  blaok  mustard. 


In  the  albnmen  of  nntmeg 
and  other  seeds. 

In  the  yelk  of  birds'  eggs. 


In  the  eggs  of  fishes  and 
amphibU. 

In  wheat,  rye,  and  other 
cereals. 


The  residue  of  crude  gluten 
after  boiling  with  alcohol. 


The  x>ortion  of  gluten  solu- 
ble in  boiling  alcohol  and 
precipitated  by  water. 

In  the  mother   liquor  of 
gliadin. 


Not  precipitated  by  Ac,  precipi- 
tated by  alcohol ;  decomposes 
amygdalin  into  HCy,  &c. ;  loses 
this  property  by  heat,  but  not 
when  heated  in  the  dry  state 
to2120. 

Decomposes  myronic  acid  into  oil 
of  mustard  and  sugar :  loses 
this  property  by  heat  and  strong 
alcohol. 

Crystalline  ;  more  or  less  soluble 
in  water,  acids,  alkalies,  gly- 
cerine, and  syrup. 

Resembles  fibrin,  but  does  not  de- 
compose HO,. 

Crystalline  or  granular. 


Left  on  washing  wheat  flour  with 
water  to  remove  starch ;  con- 
sists of  three  or  four  com- 
pounds ;  the  nourishing  part  of 
flour. 

Soluble  in  alkalies,  in  POg  and 
Ac ;  after  heating  to  21 20,  in- 
soluble in  NH,;  softens  with 
water. 

Soluble  in  acids  and  alkalies; 
causes  the  formation  of  dough, 
on  kneading  flour  with  water. 

Soluble  in  water,  not  precipitated 
by  HgCl  and  lead  salts;  in- 
soluble in  acetic  acid. 


Tests. — The  physician  has  frequent  occasion  in  the  examination  of  urine 
to  search  for  albnmen  and  mucus  (which  is  modified  albumen),  among  the 
abnormal  constituents  of  that  secretion. 

To  test  urine  for  albumen,  it  should  be  slowly  heated  in  a  test-tube  to 
boiling.  Unless  the  urine  is  very  alkaline  it  will  coagulate  and  separate  in 
flakes.  The  precipitate  may  consist  of  phosphates,  which  will  readily  dis- 
solve in  a  little  nitric  acid,  though  if  the  acid  is  added  in  excess,  it  will, 
after  dissolving  the  phosphates,  throw  down  albumen  if  present.  If  a  pre- 
cipitate is  produced  by  nitric  acid  and  none  by  boiling,  an  excess  of  uric  acid 
is  probably  present.  If  the  urine  was  alkaline,  this  precipitate  may  be 
albumen,  as  an  excess  of  alkali  prevents  its*  precipitation  by  heat. 

For  the  estimation  of  albumen,  Boedeker  measures  its  solution  in  acetic 
acid  with  an  aqueous  solution  of  1.309  grm.  ferrocyanide  of  potassium  in 
1000  CC. ;  each  CO.  precipitates  .01  grm.  albnmen. 

Besides  the  bodies  enumerated  in  the  above  syllabus,  there  are  many 
protein  compounds  found  in  various  healthy  and  morbid  secretions, 
which  are  as  yet  little  known,  and  may  probably  be  modifications  of 
some  above  enumerated.  Though  they  are  of  little  interest  to  the 
pharmaceutist,  we  append  a  syllabus  of  the  most  important. 
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Modified  Albuminous  Principles. 


Name. 

Sonroe. 

D«>0crirtion,  kc 

Para-albumen  (of  Sche- 

In  the  liquid  of  dropsical 

Scarcely  turbid  on  boiling;   b/ 

rer) 

ovaries. 

Ac  and  heat,  flocoules  which 
cannot  be  filtered  clear;  the 
precipitate  bj  alcohol  soluble 
in  water. 

Meta-albumen 

In  dropsical  liquids. 

The  solution  in  Ac  not  precipi- 
tated bj  KCfo ;  precip.  bj  HCl, 

not  bj  Ac. 

Pancreatin 

In  the  pancreatic  liquid. 

Coagulates  at  1620,  by  80,  and 

NOj,  not  by  HCl,  Ac  or  PO^; 
alcoholic  precipitate  soluble  u 

water. 

Maoin  (see  p.  521) 

In  the  secretion  of  the  mu- 

Not precipitated  by  heat,  ECfo, 

cous  membranes. 

HgCl  or  tannin;  precip.  hj 
alcohol,  soluble  in  water,  hy 

Ac  insol.  in  excess. 

Pjin 

In  pus. 

No  precipitate  by  heat;  precipi- 
tated by  Ac,  alcohol,  PbO  Ac 
and  HgCl. 

Animal  Products  used  in  Medicine  containing  Protein 

Compounds. 


Name. 


Orum,  egg 


Lao  vaocinum,  cow's  milk 


Sfrum  lacHSf  whey 


Butyrum^  butter 


Scarce. 


Phasianus  galli. 


Caro^  meat 


Bos  taurus. 


From  milk  by  boiling  with 

.1  per  cent,  alum,  T,  wine, 
&c.,  and  straining. 

The  fat  of  cow's  milk. 


Deteriptioii,  kc 


The  flesh  of  yarioua  ani- 
mals. 


Consists  of  ovi  testa  (^90  to  96  per 
cent.  CaO,CO,),  now  rarely  if 
ever  used  in  medicine :  on  o/- 
humen  (about  85  HO,  12  alb'n, 
sugar,  carbonates),  used  for 
clarifying  syrups,  &o.,  umI 
for  emulsiouizing ;  ooi  viteiha 
(about  16  yitellin,  30  fiat  with 
color,  52  Aq,  IJ  ashes),  used  for 
emulsioniiing  oils  and  also- 
resins. 

Contains  4  casein,  8.5  fiat,  6.25 
milk  sugar,  .7  salts,  87  Aq; 
used  as  a  dietetic,  rarely  as  a 
vehicle  for  medicines. 

Contains  the  sugar,  salts,  and 
water  of  milk ;  used  as  a  die- 
tetic in  certain  diseases,  and  as 
a  vehicle. 

Used  in  ointments  as  an  elegant 
substitute  for  lard;  nng.  hy- 
drarg.  oxidi  and  nng.  hydiaiy. 
nitr.  made  with  batter,  ke^ 
very  well.  (^See  "  Amer.  Jour. 
Phar.,"  XXX.  103.) 

Contains  kreatina,  kreaUnina, 
sarkina,  inosit,  organic  salts, 
chlorides,  phosphates,  extrac- 
tive, albumen,  syntonin,  fibfes, 
72  to  80  per  cent,  water. 
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GENERAL  OBSERVATIONS. 


Eggs, — When  used  for  the  clarification  of  syrups,  &c.,  in  pharmacy, 
the  albumen  of  eggs  must  be  dissolved  in  the  cold  liquid,  which  is  to 
be  gradually  heated  to  the  boiling  point.  The  coagulum  incloses 
mechanically  the  impurities  suspended  in  the  liquid. 

The  yelk  is  preferred  for  emulsionizing  fixed  oils,  oleoresins,  and 
volatile  oils;  for  the  latter  purpose  it  is  much  better  adapted  than  the 
albumen  or  gum  Arabic,  owing  to  its  containing  a  considerable  por- 
tion of  a  fat  oil  in  which  the  volatile  oils  are  soluble. 

The  shetl  or  testaj  powdered  and  levigated,  is  considered  more  accept- 
able to  delicate  stomachs  than  other  forms  of  carbonate  of  lime,  being 
very  intimately  mixed  with  a  small  proportion  of  organic  matter. 

Eggs  are  often  desired  by  the  sick  and  convalescent,  and  are  some- 
times allowable ;  there  are  one  or  two  forms  of  acute  disease  in  which 
they  may  be  used  with  advantage.  In  cholera  infantum,  the  stomach 
being  irritable  and  the  digestive  process  exceedingly  imperfect,  the 
yelk  of  an  egg  that  has  been  boiled  till  it  is  dry  (fifteen  minutes  or 
more),  and  reduced  to  a  fine  powder,  may  be  appropriated  by  the  infant, 
in  divided  portions,  without  aggravating  the  intestinal  irritation.  In 
cases  of  dysentery  of  a  low  type,  which  frequently  occur  in  malarial 
districts,  where  the  patient  is  visited  with  fearful  prostration,  and  the 
demand  for  support  is  imperative,  and  the  stomach  rejects  the  ordinary 
nutriment,  the  cessation  of  vomiting  and  nausea  may  often  be  brought 
about  by  the  administration  of  the  yelk  of  an  uncooked  egg  taken  in 
an  unbroken  state  from  the  shell,  or  from  a  wineglass  containing  a 
little  iced  water  or  brandy  and  water. 

No  animal  product  is  more  universally  employed  in  domestic 
economy  and  in  the  preparation  of  articles  of  diet  for  the  sick,  per- 
haps none  is  more  really  useful  except  milk. 

Oil  of  Eggs. — Under  this  name  a  preparation  is  prescribed  in  some 
parts  of  England,  and  on  the  continent  of  Europe,  as  an  emollient  for 
sore  nipples,  and  excoriations,  and  it  is  sometimes  called  for  in  this 
country.  It  may  be  prepared  by  gently  heating  yelks  of  eggs  until 
they  coagulate  and  the  moisture  evaporates ;  then  breaking  into  frag- 
ments, digesting  in  boiling  alcohol,  filtering  while  hot,  and  evaporat- 
ing. The  Paris  Codex  directs  the  yelks  to  be  exhausted  with  ether. 
A  dozen  eggs  yield  about  an  ounce.  This  oil  contains  sulphur,  and 
was  formerly  used  to  "cut"  mercury. 

Milk  is  the  natural  and  invariable  food  of  the  mammalia  during 
infancy,  and  its  properties  adapt  it  perfectly  to  this  use,  besides  fitting 
it  for  innumerable  dietetic  applications.  It  is  one  of  the  disadvantages 
of  residing  in  large  cities  that  this  indispensable  article  is  often  fur- 
nished in  a  diluted  state  or  of  inferior  quality. 

By  examination  un^r  the  microscope,  the  oily  ingredient,  in  ex- 
ceedingly minute  globules,  is  seen  floating  in  the  serous-looking  white 
fluid ;  being  lighter  than  the  liquor  in  which  they  are  suspended,  a 
portion  of  these  rise  to  the  surface  by  standing,  carrying  with  them 
some  casein,  and  forming  cream. 

The  quantity  of  cream  ordinarily  varies  from  6  to  22  ^x  ^^\iX,\y5 
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measure,  thcmgh,  as  obtained  from  certain  very  superior  cows,  the 
proportion  is  much  greater.  The  milk  from  which  cream  is  separated 
18  called  skim-milk. 

Buttermilk  approaches  skim-milk  in  composition,  but  contains  even 
less  of  the  fatty  globules.  Dr.  Gloninger,  of  Philadelphia,  informs 
me  that  he  has  found  it  a  valuable  corrective  of  nausea,  in  the  case 
of  drunkards ;  Dr.  Wm.  Ashmead,  also  uses  it  in  the  treatment  of 
dysentery.  Its  use  as  an  application  to  "  sunburn"  is  well  known  to 
country  people.  ' 

Curtis  and  whey  are  made  up  of  all  the  elements  of  milk,  but  the 
form  in  which  they  exist  is  changed  by  the  addition  of  the  rennet; 
the  curd  contains  most  of  the  fatty  globules,  while  the  whey  consists 
of  the  sugar  of  milk  and  salts  in  solution.  Whey  is  sometimes  used 
with  success  as  a  diet  for  young  infants  whose  digestion  is  impaired 
so  that  they  cannot  bear  any  of  the  ordinary  forms  of  milk  diet 
Mixed  with  wine  it  is  also  a  grateful  diet  for  adults  in  low  forms  of 
disease.    (See  Appendix) 

Cream  cheese  consists  of  the  moist  curd  which  has  been  deprived  of 
the  greater  portion  of  the  whey  by  pressure. 

Ordinary  cheese,  which  contains  little  or  much  of  the  oily  ingredient 
of  milk,  according  as  it  contains  the  cream  or  is  made  from  skim-milk, 
is  made  by  precipitating  the  curd,  and  subjecting  it  to  great  pressure. 

The  lactometer  is  an  apparatus  for  finding  the  specific  gravity  of  milk, 
which,  although  it  varies  from  1.008  to  1.031,  should  reach  nearly 
1.030.  Skim-milk  is  heavier,  so  that  it  will  bear  dilution  with  a  little 
water  to  bring  it  to  the  normal  specific  gravity.  The  absence  of  the 
cream  is,  however,  so  easily  detected  by  the  blue  tinge  of  color,  and- 
want  of  the  characteristic  rich  taste,  that  this  variation  in  the  instru- 
ment is  of  little  a^ccount.  The  specific  gravity  is  not  usually  marked 
on  the  instrument,  but  the  degrees  of  dilution  instead,  which,  of 
course,  are  only  approximative.  The  microscope  forms  the  best  test 
for  the  purity  and  richness  of  milk,  showing  the  proportion  of  the 
oil-globules. 

Full  directions  for  the  quantitative  analysis  of  milk  and  tables  of 
its  relative  richness  as  modified  by  circumstances,  will  be  found  in  Dr, 
Hasseirs  work  on  Adulterations  in  Food  and  Medicine. 

Solidified  milk  may  be  prepared  by  adding  to  112  lbs.  of  fresh  milk 
28  lbs.  of  white  sugar,  and  a  half  ounce  of  bicarbonate  of  soda,  and 
evaporating  on  a  water  bath  at  a  temperature  much  below  boiling. 
The  arrangements  for  stirring  must  be  such  as  to  prevent  too  much 
agitation,  which  would  chum  the  cream  into  butter.  A  current  of  air 
should  be  established  over  the  surface  of  the  evaporating  pans. 

Solidified  milk  is  extensively  introduced  into  commerce  in  tablets, 
and  put  up  in  tin  boxes,  in  a  granular  condition.  It  dissolves  with 
facility  in  warm  water ;  the  milk  produced  fr|m  it  is  quite  superior  to 
much  that  is  met  with  on  shipboard  and  elsewhere,  and  is  found  to  be 
an  exceedingly  useful  article,  especially  for  infants  disordered  by  ordi- 
nary milk,  or,  from  other  causes,  requiring  to  be  weaned. 

One  pound  will  make  three  quarts  of  rich  pure  milk.  For  tea, 
CoffeO;  or  chocolate,  it  can  be  put  upon  the  table  and  used  as  sugar, 
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but  should  be  allowed  to  dissolve  in  the  cup  a  moment  before  Being 
stirred,  as  the  cream  globules  will  then  remain  unbroken.  For  young 
children,  a  tablespoonful  dissolved  in  a  teacupful  of  water  is  sufficient. 

Oil  of  butter  is  the  name  given  to  a  good  emollient,  perhaps  slightly 
astringent  preparation,  well  adapted  to  treating  the  summer  complaint 
of  children.  It  furnishes  a  suitable  vehicle  for  the  small  doses  of 
calomel,  or  mercury  with  chalk,  and  opium,  so  much  prescribed  in 
that  complaint.  It  is  made  by  warming  butter  floating  on  water,  and 
when  it  is  fluid  skimming  it  off  for  use. 

Meat. — The  domestic  uses*  of  meat  and  its  application  for  nourish- 
ment are  well  known ;  by  long  continued  boiling  in  water  all  its  solu- 
ble constituents  will  dissolve,  leaving  behind  only  the  fibre  and  a 
small  quantity  of  earthy  phosphates. 

Liebig^s  Broth, — Liebig  has  recommended  a  broth  for  convalescents, 
which  is  prepared  by  chopping  \  lb.  of  beef,  mixing  it  well  with  \ 
drachm  table  salt,  4  drops  muriatic  acid,  and  18  oz.  distilled  water, 
macerating  for  one  hour  and  straining  through  a  fine  hair  sieve  with- 
out expression.  DosE,  a  teacupful.  It  contains  all  the  soluble  con- 
stituents of  meat  together  with  the  hsematin ;  the  muriatic  acid  aids 
in  digestion. 

Extractxim  camiSf  preserved  juice  of  meat,  may  be  made  by  subject- 
ing beef  in  iron  cylinders  heated  by  steam  to  a  temperature  of  220° 
for  about  three  hours ;  on  cooling,  the  small  amount  of  juice  obtained 
solidifies,  and  may  be  freed  from  fat.  This  is  introduced  into  small 
tin  cans,  which  are  heated  till  the  air  is  expelled,  and  then  soldered  to 
exclude  the  atmosphere.  By  the  addition  of  4  parts  of  boiling  water 
this  will  make  a  strong  beef-tea.  The  various  manufacturers  of  this 
and  similar  preparations  have  modified  processes  for  extracting  and 
preserving  the  soluble  parts  of  beef,  each  claiming  superiority  for  his 
own,  some  preferring  liquid  and  others  the  solid  form. 

Keratin  is  the  name  applied  to  those  principles  which  form  the  chief  part 
of  the  cell  walls  of  horn  and  epithelium.  They  contain  about  60  per  cent. 
C,  nearly  IT  per  cent.  N,  and  6  per  cent.  S  (in  hair)  ;  by  continued  boiling 
with  dilute  sulphuric  acid,  leucina  and  tyrosina  are  formed ;  concentrated 
muriatic  acid  produces  gradually  a  violet  color,  nitric  acid  a  yellow,  and 
sugar  with  sulphuric  acid  a  red  color.  Caustic  alkalies  render  the  cells 
more  distinct. 

Ilorn  is  not  now  used  in  pharmacy,  except  for  preparing  some  utensils, 
scale  dishes,  spatulas,  spoons,  and  scoops,  whiclf  are  adapted  to  cases  where 
metal  would  be  corroded. 

Gelatinous  Principles, 

Two  varieties  have  been  distinguished :  one  occurring  in  bone  and 
animal  membranes,  epidermis,  fish  bladders,  &c.,  called  collagen  or 
osseinCf  which  vields  on  prolonged  boiling  with  water  gelatine  or  com- 
mon glue ;  it  IS  not  precipitated  by  alum,  sulphate  of  alumina,  ferric 
chloride,  trisacetate  of  lead,  or  protonitrate  of  mercury ;  gelatinizing 
in  the  presence  of  alum  is  prevented  by  acetate  and  other  acids;  the 
addition  of  nitric  acid  keeps  the  solution  in  a  liquid  form ;  the  so- 
called  liquid  glue  ia  made  in  this  manner.  It  is  a  test  for  tannin,  witk 
which  it  produces  an  insoluble  precipitate. 
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The  other  kind,  chondrogen,  is  contained  in  permanent  cartilage,  and 
yields  by  continued  boiling  with  water  chondrin,  a  glue,  which  is  pre- 
cipitated  by  the  above  named  salts. 

The  purest  natural  form  of  collagen  is  uinglass,  which  is  found  in 
commerce,  prepared  from  the  swimming  bladder  of  the  sturgeon  and 
other  fish.  Gelatine  is  the  basis  of  a  variety  of  artificial  preparations 
used  as  food. 

Ichthyocolla,  {Isinglass.) — ^Numerous  articles  are  met  with  in  oar 
markets  under  this  name.  One  of  the  cheapest  is  that  called  Jish  glw^ 
used  almost  exclusively  for  clearing  coffee,  as  a  substitute  for  white 
of  egg ;  this,  I  believe,  is  identical  with  the  New  England  isinglass 
described  as  being  prepared  from  the  air-bladder  of  the  common  hake 
(Gadus  merluccius),  which  being  macerated  in  water  a  little  while,  is 
then  taken  out  and  passed  between  rollers,  by  which  it  is  pressed  into 
thin  ribbons  of  several  feet  long,  from  an  inch  and  a  half  to  three 
inches  in  width.  It  is  an  inferior  variety,  unfit  for  internal  use.  {See 
Eeport  by  C.  T.  Carney,  "  Proceedings  Am.  Pharm.  Assoc,"  1857.) 

Kussian  Isinglass  is*  met  with  principally  in  the  form  of  sheets,  or 
folded  into  compact  and  twisted  forms,  called  staples.  Sometimes  it 
is  in  fine  shreds.  In  sheets  and  shreds  it  is  esteemed  the  best,  but  is 
very  expensive,  and  on  that  account  mostly  superseded  by  the  articles 
next  to  be  described. 

Cooper's  Gelatine  comes  in  sheets  9  inches  long,  and  3  J  wide,  and 
about  J  inch  thick,  in  a  very  light  opaque  form,  nearly  white  color, 
and  marked  with  the  nets  on  which  they  have  been  dried ;  sometimes 
these  are  cut  up  into  small  pieces. 

French  Gelatine  is  in  cakes  which  are  rather  smaller,  very  thin,  and 
quite  transparent,  similarly  marked  by  the  drying  nets ;  sometimes  it 
is  imported  in  shreds,  put  up  in  boxes  with  directions  for  use.  It  is 
readily  clarified,  and  makes  a  good  jelly.  Sometimes  the  French  is 
colored  red. 

Goxe^s  Sparkling  Gelatine  is  a  superior  article,  put  up  in  packages, 
and  extensively  introduced  throughout  the  United  States. 

In  the  preparation  of  jellies  from  Cooper's  or  the  French  variety, 
the  soaking  of  the  gelatine  previous  to  making  the  jelly  is  made 
necessary  by  the  slight  taste  they  acquire  at  the  surface  or  point  of 
contact  with  the  air  and  moisture.  It  should  be  soaked  at  least  an 
hour  in  cold  water,  which  should  then  be  thrown  away,  and  the  gela- 
tine, after  draining  a  little,  is  fit  for  use. 

Calves'  feet  are  still  in  request  by  many  who  believe  gelatine,  as 
manufactured  from  ordinary  animal  tissues,  to  be  altogether  inferior. 
The  extract  of  calves^  feety  prepared  by  John  Mackay,  of  Edinburgh, 
though  not,  when  first  dissolved,  furnishing  so  clear  a  jelly  as  some 
others,  is,  when  clarified  by  white  of  egg,  exceedingly  brilliant^  and 
possesses  a  peculiar  softness  and  richness  upon  the  palate,  which  con- 
noisseurs recognize  as  that  of  the  true  calves'  feet  jelly. 
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Court  Plaster  and  Isinglass  Plaster. 

This  popular  and  useful  plaster  has  the  merit  of  neatness  and  facility 
of  application,  adhering  readily  on  the  application  of  moisture.  By 
some  manufacturers  it  is  made  by  coating  sheets  of  silk  or  other  fine 
material  with  a  solution  of  New  England  Isinglass  (Fish  Glue) ;  by 
others  the  finest  Russian  Isinglass  is  applied,  and  the  choice  of  a  supe- 
rior quality  of  silk,  and  the  application  to  it  of  a  balsamic  varnish  to 
render  the  unspread  surface  impervious  to  moisture,  insures  a  better 
plaster. 

The  original  Liston's  isinglass  plaster,  or  gum-cloth,  was  made  by 
spreading  several  coats  of  strong  solution  of  isinglass  in  very  diluted 
alcohol  over  the  surface  of  animal  membrane,  previously  prepared  for 
the  purpose  from  the  peritoneal  membrane  of  the  caecum  of  the  ox. 

Tne  following  is  an  approved  recipe  for  isinglass  plaster : — 

Take  of  Isinglass 5j. 


Water 
Dissolve  with  heat — 
Benzoin   . 
Alcohol    . 


Sviij. 


•       •       •       •    5y» 

.    151J. 

Dissolve,  strain,  and  mix  the  two  solutions  together,  and,  with  a 
brush,  apply  several  coats  of  this  mixture,  while  it  is  kept  fluid  bv  a 
gentle  heat  to  silk  stretched  on  a  frame ;  each  successive  coat  being 
allowed  to  dry  before  applying  the  next.  Then  paint  a  layer  of  the 
following  solution  on  the  other  side  of  the  silk : — 

Venice  turpentine  ....     3j. 

Tincture  of  benzoin f§ij. 

Mix. 

Black  and  flesh-colored  silk  are  both  used  for  court-plaster. 

O5,  U.  S.  P.  {Bone) — Bones  are  officinal  for  their  uses  in  the  prepa- 
ration of  bone  phosphate  of  lime,  and  the  phosphates  of  soda  and  am- 
monia ;  they  are  also  used  in  preparing  animal  charcoal.  Bones  consist 
of  gelatinous  tissue,  into  which  earthv  and  saline  matters  have  been 
deposited  until  they  have  acquired  solidity  and  firmness.  By  soaking 
in  muriatic  acid,  the  phosphate  and  carbonate  of  lime  are  dissolved,  and 
the  osseine  is  left  as  a  tough,  flexible,  nearly  transparent  mass,  having 
nearly  the  same  form  as  the  bone. 

Fel  {Bile), — This  is  a  yellow-greenish,  viscid,  oily  liquid,  with  a 
bitter  .taste,  followed  by  a  sweetish  after-taste,  which  is  separated  from 
the  blood  of  animals  by  the  liver,  and  collected  in  the  gall-bladder. 
It  is  entirely  miscible  with  water,  and  its  solution  froths  like  one  of 
soap.  Its  composition  varies  with  different  animals,  but  it  consists 
mainly  of  two  salts  of  soda  in  which  that  base  is  combined  with  two 
remarkable  nitrogenized  substances,  choleic  and  cholic  acids ;  another 
constituent  is  a  peculiar  crystallizable  fatty  substance  called  choles- 
terin.  With  nitric  acid  it  shows  a  peculiar  polychrome,  depending 
on  its  coloring  matters ;  sugar  and  sulphuric  acid  produce  a  red  color, 
the  result  of  a  reaction  with  the  biliary  acids  and  their  derivatives. 

Inspissated  ox-gall  {Fel  bovinum)  is  occasionally  prescribe.^  m  ^^%- 
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{)eptic  affections  connected  with  habitual  costiveness.  It  is  prepared 
or  use  by  being  heated  and  strained,  and  then  evaporated  in  a  water- 
bath,  or  by  well-managed  radiated  heat,  to  a  pilular  consistence.  The 
dose,  when  thus  inspissated,  is  from  five  to  ten  grains. 

Ox-gall  is  also  much  used  as  a  detergent,  and  in  a  refined  or  clari- 
fied condition  is  adapted  to  the  use  of  landscape  painters  as  a  delicate 
green  pigment. 

Sodae  Chokina^ — Choleinate  of  Soda — ^has  been  used,  though  a  pre- 
paration which  has  no  claim  to  being  a  pure  chemical  salt ;  the  mode 
of  preparing  it  from  animal  gall  is  as  follows :  The  fresh  ox-gall  is 
evaporated  to  one-half,  slimy  and  coloring  matters  are  precipitated  by 
an  equal  bulk  of  alcohol,  the  filtrate  is  treated  with  animal  charcoal,  the 
alcohol  distilled  ofl^  and  the  residue  washed  with  ether.  The  cholei- 
nate of  soda  then  remains  behind  as  a  white,  somewhat  sticky  mass^ 
of  a  penetrating  odor,  and  a  peculiar,  sweetish,  afterwards  bitter  taste; 
it  is  easily  soluble  in  water,  and  dissolves  albumen  and  casein. 

Being  a  natural  constituent  of  bile,  it  has  been  employed  with  suc- 
cess in  affections  where  a  tonic  with  particular  tendency  to  the  biliary 
organs  is  desired.  The  dose  is  from  6  to  15  grains,  two  to  four  times 
a  day. 

Pepsine  is  the  name  given  to  a  neutral  principle  obtained  from  the 
gastric  juice  of  animals,  and  which,  associated  with  lactic  and  muria- 
tic acids,  has  the  property  of  digesting  certain  kinds  of  food.  As  it 
would  be  impossible  to  collect  the  gastric  juice  from  living  animals 
for  the  purpose  of  extracting  the  pepsine  for  use  in  medicine,  recourse 
is  had  to  the  little  tubes  upon  the  inner  surface  of  the  stomach,  in 
which  it  is  secreted.  The  process  of  Boudault  applies  to  the  rennet- 
bags  of  sheep,  that  of  Vogel  to  the  porous  parts  of  the  stomach  of  the 
hog.  As  they  nearly  resemble  each  other,  the  latter  only  need  be 
given ;  it  is  as  follows :  The  porous  parts  of  the  stomach  of  the  ho^ 
freed  from  the  glandulous  membrane,  are  cut,  and  repeatedly  mace- 
rated with  water  for  twenty-four  hours ;  the  filtered  liquors  are  pre- 
cipitated by  sugar  of  lead,  the  precipitate  washed  with  water, 
decomposed  by  sulphuretted  hydrogen,  filtered,  evaporated  by  a  very 
gentle  heat,  to  a  syrupy  consistence,  and  mixed  with  alcohol ;  pepsine 
is  slowly  precipitated  as  a  white  voluminous  mass,  which  is  washed 
with  alcohol  and  dried. 

As  thus  prepared,  it  is  a  yellowish  tough  mass  with  a  peculiar 
animal  odor,  disagreeable  taste ;  it  is  not  altered  by  influence  of  air, 
has  a  slight  acid  reaction  on  account  of  a  little  acetic  acid. 

Morson  &  Son,  of  London,  exhibited  pepsine  in  the  London  exhibi- 
tion of  1862,  as  a  gray  extractiform  mass,  derived  from  the  stomachs 
of  calves.  J.  L.  Bullock,  another  English  manufacturer,  and  Dr.  La- 
niatsch,  an  Austrian  manufacturer,  also  exhibited  it  in  a  pure  form; 
the  former  uses  the  stomachs  of  pigs;  and  the  latter  both  the  stomachs 
or  pigs  and  of  calves,  on  the  principle,  that  from  the  omnivorous  na- 
ture of  the  pig,  its  stomach  would  secrete  a  juice  better  adapted  to 
NubMtitutc  the  human  digestive  fluid  than  that  of  a  purely  herbivorous 
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M.  Boudault;  who  lias  prepared  this  largely  as  a  remedy  for  indiges- 
tion, after  evaporation  to  a  syrupy  consistence,  a  little  lactic  acid  being 
added,  stirs  in  such  a  quantity  of  dry  starch  as  that  16  grains  wiD 
digest  a  drachm  of  dry  fibrin  at  the  temperature  of  the  body. 

Bondanlt's  pepsine,  as  thns  produced,  is  a  fawn-colored  powder,  with  a 
peculiar  odor  and  taste,  yielding  to  water,  the  pepsine  and  lactic  acid  pro- 
duciDg  a  solution  with  the  color,  odor,  and  taste  of  the  gastric  juice.  As 
thus  prepared,  pepsine  is  precipitated  by  salts  of  mercury  and  lead,  and 
these,  when  decomposed  by  sulphuretted  hydrogen,  yield  it  again  with  its 
physiological  properties.  Tannin  and  strong  alcohol  destroy  its  activity, 
and  at  a  temperature  of  120^  F.  its  digestive  power  is  entirely  destroyed. 

The  dose  of  Boudault's  pepsine  is  15  grains  taken  at  meal-times,  be- 
tween thin  slices  of  bread  or  in  tepid  soup ;  though  not  very  exten- 
sively used  in  the  United  States,  it  has  proved  invaluable  in  some 
cases  of  indigestion. 


CHAPTER     IV. 

FERMENTATION,  ALCOHOLS  AND  ETHERS. 

Fermentation  is  the  process,  whether  spontaneous  or  artificially  in- 
duced, by  which  the  ternary  compounds  considered  in  Chapter  II.  are 
decomposed,  and  resolved  into  more  stable  and  unorganized  forms.  It 
has  been  stated,  in  describing  these,  that  imder  the  influence  of  dias- 
tase, a  peculiar  principle  found  in  germinating  seeds  and  buds,  the  in- 
soluble principle,  starch,  becomes  converted  into  the  more  soluble 
dextrin  and  grape  sugar ;  also  that,  under  the  influence  of  chemical 
agents,  a  similar  change  may  be  made  to  take  place  in  cane  sugar  and 
in  lignin. 

Associated  with  these  ternary  principles,  we  find  constantly  in  plants 
nitrogenized  or  quaternary  principles  treated  of  in  the  last  chapter, 
which,  by  favoring  these  cnanges,  are  continually  tending  to  the  pro- 
duction of  grape  or  fruit  sugar  and  to  their  further  metamorphose  mto 
alcohol  and  carbonic  acid. 

The  circumstances  necessary  to  produce  fermentation  are,  a  solution 
containing  starch  or  sugar,  at  a  moderate  elevation  of  temperature, 
say  from  70**  to  90°  F.,  which,  however,  rises  as  the  process  proceeds ; 
and  a  ferment,  or  nitrogenized  principle  itself  in  a  state  of  decompo- 
sition. The  juice  of  the  apple  furnishes  one  of  the  most  familiar  illus- 
trations of  the  presence  oi  these  indispensable  conditions.  We  have 
in  that  liquid  the  ternary  compounds  associated  with  vegetable  albu- 
men, a  nitrogenized  material  capable  of  playing  the  part  of  a  ferment^ 
and  at  the  season  of  the  year  when  the  juice  is  extracted,  the  requisite 
elevation  of  temperature.  As  a  consequence,  fermentation  takes  place. 
The  vegetable  albumen  absorbs  oxygen  from  the  air,  runs  into  decom- 
position, sets  the  whole  of  the  starchy  and  saccharine  constituents  of 
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the  juice  to  fermenting,  and  they  are  converted  into  alcohol,  which  is 
present  in  the  resulting  cider,  and  carbonic  acid  which  is  given  oS, 
producing  the  well-known  frothing  of  the  liquid. 

In  the  production  of  wine,  we  have  another  instance  of  spontaneous 
fermentation — ^the  expressed  juice  of  the  grape  set  aside  in  large  casks» 
undergoes  spontaneously  the  necessary  change ;  if  the  sugar  is  in  ex- 
cess, and  the  nitrogenized  matter  deficient,  a  sweet  wine  is  produced; 
if  these  proportions  are  reversed,  and  the  whole  of  the  sugar  is  changed 
into  alcohol,  a  dry  wine  results.  If  the  wine  is  bottled  before  the 
alcohol  has  been  produced  in  sufficient  proportion  to  coagulate  the 
albumen,  the  process  goes  on  after  it  has  been  corked  up,  the  carbonic 
acid  is  confined,  and  a  sparkling  wine  results. 

The  composition  of  alcohol  is  expressed  by  the  formula  C^H^O,  and 
its  production  by  the  decomposition  of  grape  sugar  is  thus  explained; 
one  equivalent  of  grape  sugar  =C,2B[jjO,,  is  broken  up  into  2  of  alco- 
hol, C^IIgO,+4  of  carbonic  acid,  OOj,  thus — 

2C,H,0„  =  C^H^^O, 
4C0,       =  C,      O, 

This  breaking  up  of  sugar  into  alcohol  and  carbonic  acid  is,  how- 
ever, never  complete ;  a  small  portion  of  the  sugar  is,  under  these  cir- 
cumstances, always  converted  into  glycerine,  mannite,  succinic,  and 
other  acids ;  fusel  oil  or  amylic  alcohol  is  likewise  a  product  of  fer- 
mentation, though  the  precise  conditions  under  which  these  bodies 
are  formed  are  unknown. 

The  acetic  fermentation  consists  in  the  oxidation  of  alcohol  by  long 
exposure  to  the  air  in  a  very  divided  condition,  or  in  contact  with 
ferments,  as  when  cider  is  allowed  to  remain  in  open  casks  until  it 
passes  into  vinegar.  Under  the  head  of  Aceta,  the  preparation  of 
vinegar  for  use  as  a  menstruum  in  pharmacy  is  spoken  of,  as  also  its 
substitution  by  diluted  acetic  acid. 

The  lactic  and  butyric  fermentations  are  produced  in  milk  by  the 
action  of  the  nitrogenized  principle,  casein,  upon  sugar  present  in  the 
whev.    (See  also  Malic  Acid,) 

TOe  viscoiLs  fermentation  takes  place  in  certain  complex  saccharine 
and  mucilaginous  mixtures  by  the  action  of  ferments ;  its  results  are 
carbonic  acid,  hydrogen,  alcohol,  lactic  acid,  and  mannite. 

Fermentation  is  artificially  produced  in  the  process  of  manufacturing 
most  of  the  spirituous  liquors  and  beer ;  the  insoluble  yellowish  viscid 
matter  deposited  from  the  infusion  of  malt  in  the  process  of  making 
beer,  called  yeast,  Fermentum  cerevisise,  is  the  best  substance  for  pro- 
ducing the  "catalytic"  efiect  in  starchy  and  saccharine  solutions. 
Added  to  an  infusion  of  rye  and  Indian  corn,  it  produces,  by  fermen- 
tation, the  so  called  rye  whisky;  to  potatoes  ground  to  pulp  and  mixed 
with  hot  water,  potato  spirits ;  to  molasses,  rum,  &c.  In  each  case  a 
portion  of  malt  is  used  to  facilitate  the  process  by  furnishing  diastase. 

Malt  is  barley  which  has  been  steeped  in  water  till  much  swollen 
and  softened,  and  then  piled  in  heaps,  to  undergo  a  species  of  fermen- 
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tation,  or  rather  gennination,  during  which  a  portion  of  its  starch  has 
passed  into  su^r  and  become  soluble,  and  the  peculiar  ferment  before 
mentioned  as  diastase  is  produced ;  the  seed  is  then  kiln-dried,  to  de- 
stroy its  vitality. 

Malt  liq^uors  are  obtained  by  subjecting  malt  to  infusion  with  water, 
mixing  this  with  a  due  proportion  of  hops,  which  give  the  taste  and 
tonic  properties,  and  subjecting  to  the  requisite  fermentation.  Under 
the  head  of  Medicated  Wines,  a  recipe  was  given  for  wine  of  tar,  or 
Jew's  beer,  a  medicated,  fermented  liquor. 

The  so-called  neutral  sweet  spirits,  or  neutral  spirits,  is  whisky, 
which,  without  being  redistilled,  has  been  rectified  by  passing  through 
charcoal  which  abstracts  &om  it  the  fusel  oil ;  it  ranges  from  first  to 
fourth  proof  in  strength. 

Solland  gin  is  manufactured  from  malted  barley,  rye  meal,  and 
hops,  and  distilled  from  juniper  berries,  to  which  it  owes  its  flavor. 
The  Schiedam  Schnapps,  so  extensively  advertised,  is  stated  to  be 
Holland  gin,  of  good  quality,  though  an  inferior  article  is  also  sold 
under  that  name.  Arrack  is  the  spirit  from  the  fermentation  of  rice ; 
it  possesses  a  peculiar  flavor,  the  origin  of  which  has  not  been  di- 
vulged. 

The  origin  of  alcohol  and  other  spirituous  liquors  which  have  ap- 

Sarently  no  foreign  odor,  can  be  found  out  by  agitation  of  about  two 
uidounces  of  the  liquor  with  five  grains  of  caustic  potassa  dissolved 
in  a  little  water,  and  subsequently  evaporating  imtil  about  1|  to  2 
fluidrachms  remain,  which  residue  is  to  be  mixed  with  about  seventy 
minims  of  dilute  sulphuric  acid,  when  the  characteristic  odor  will  be 
immediately  diffused ;  the  spirit  obtained  from  grain  is  thus  unmis- 
takably discovered. 

Table  of  the  Proportion,  by  measure,  of  Alcohol,  sp.  gr.  .825,  contained  in 

100  Parts  of  the  Liquids  named. 


WllTBS. 

Cmoinnati 9.00 

Corrant  wine  •  .  .  20.55 (?) 
Qoosebeny"  ....  11.84 
Orange  **  .  .  .  .11.26 
Elder  "         .        .        .        .^8.79 

Cider  (strong)       .        .        .        .9.88 
"      (weak)        ....      6.21 

Barton  ale 8.88 

Edinburgh  ale  ....  6.20 
Brown  stout  .        .        .        .6.80 

London  porter       .        .        •        .4.20 

Small  beer 1.28 

Brandy 55.39 

Whisky  (Irish)     ....     52.20 

Rum 53.68 

Gin 51.78 


These  figures,  which  are  compiled  from  the  tables  of  Brande  and  others,  are,  of  course, 
only  approzimatlTe.  They  are  believed,  on  pretty  good  authority,  to  be  generally  too 
high. 


Wnris. 

Port  (strongest)     ....    25.83 

•*    (weakest) 

,     19.00 

Madeira  (strongest) 

.    24.42 

"        (weakest) 

,     19.24 

Sherry  (strongest) 

,     19.81 

"      (weakest) 

.     18.00 

Teneriffe       •        . 

.     19.79 

Lisbon .        .        •        , 

.     18.94 

Malaga 

.     17.26 

Claret  (strongest) 

.     17.11 

**      (weakest)  . 

.     12.91 

Malmsey 

.    16.40 

Bauteme 

.     14.22 

Burgundy     . 

.     14.57 

Hook    .... 

.     12.08 

Champagne  . 

.     12.61 
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Common  Alcohol  and  its  Derivatives. 


Prodact. 


Alcohol,  absolate  aloobol, 
ethjlio  alcohol  C^HgO, 


Ether,  ethylio  ether  (C^ 
H^C,H,)0, 


Nitric  ether  (aH5,N0J 
OjOrC^HjOjNOj 


Nitroas  ether,  hyponi- 
trous  ether  (C.HsjNOj) 
Og  or  C^HjOjNOj 


Snlphovinio  acid  Cfifi, 
80,-hH0,S03  or  (C^Hg, 
HM)0, 


Heayy  oil  of  wine,  8. 
oleum  aetheream,  C^H. 
0,S03+C4H,S03 


Light  oil  of  wine,  G4  H^ 


Prooem. 


From  the  fermentation  of 
sngars  by  distillation. 


By  the  decomposition  of 
alcohol  by  SO-jAsO^^PO^, 
SbCl„SnClyZnCl,  &c., 
with  the  aid  of  heat. 


By  distilling  250  grms.  each 
of  alcohol  and  NO5,  sp 
gr.   1.40,  and  33  grms. 
urea. 


By  conducting  gaseous  NO^ 
into  alcohol ;  by  distill- 
ing NO5  and  alcohol  with 
Cu  or  with  FeCl. 


From  SO,  and  alcohol  at 
about  2000,  and  remov 
ing  excess  of  SO.  by  BaO, 
C0<^ 


By  distilling  alcohol  with 
much  8O3;  by  the  dry 
distillation  of  sulphovi- 
nates. 


By  the  decomposition  of 
heavy  oil  of  wine  with 
water  or  alkalies. 


Deaeriptlon,  fto. 


Sp.  gr.  792 ;  boiUng  point  173©  F. ; 
not  solidifiable  by  oold;  oani> 
bines  with  water  with  condeD- 
sation,  bums  with  blue  flame ; 
chemically  indifferent ;  replaoet 
in  some  compoonda  water  of 
crystallisation  ;  solyent  for  n- 
sins,  volatile  oils,  most  Ikts, 
sugars,  alkaloids,  organic  acids, 
alkalies,  their  sulphides  andj 
cyanides,  many  salts,  iodine, 
and  some  other  elements. 

Colorless  liquid;  odor  penetrat- 
ing; taste  sweetish,  bnmiug; 
sp.  gr.  712 ;  boils  at  95^ ;  ciys- 
tallizes  at  —48  ;  very  inflaai- 
mable  and  volatile;  dangeiw 
ously  explosive  when  mixed 
with  O;  soluble  in  9  parti 
water ;  dissolves  ^^  water ;  sol- 
vent for  I,  Br,  P  and  a  few  salt^ 
all  fats,  volatile  oils,  many 
resins,  alkaloids,  &o. 

Colorless  liquid;  odor  pleaMot; 
taste  sweetish ;  boils  at  1850; 
detonates  violently  at  a  higher 
heat ;  sp.  gr.  1.112 ;  bums  with 
white  flame ;  soluble  in  alco- 
hol ;  nearly  insoluble  in  water. 

Pale  yellowish  liquid ;  odor  froit- 
Uke  and  vinous;  taste  burn- 
ing ;  poisonous  when  inhaled ; 
sp.  gr.  .947;  boiling  point  57^.5; 
very  inflammable ;  bums  with 
white  flame ;  soluble  in  alco- 
hol; sparingly  soluble  ia 
water ;  deeompoees  sponta- 
neously. 

Clear  oily  liquid ;  strongly  aeid; 
soluble  in  aloohol  and  water, 
insoluble  in  ether ;  easily  de- 
composed by  heat  into  SO.  and 
ether,  when  conoentrated,  or 
alcohol,  when  dilute ;  salts  solu- 
ble in  alcohol  and  water. 

Yellowish  oil ;  sp.  gr.  1.13 ;  boil- 
ing point  5350 ;  odor  peneCnl^ 
ing ;  readily  soluble  in  aloohol 
and  ether ;  deoompoied  in  coo- 
tact  with  water  into  tulphario 
acid  and  light  oil  of  wine. 

Colorless  oil,  lighter  than  water: 
decomposed  spontaneously  into 
etherin,  long,  tasteless,  and  in- 
odorous needles,  and  etktrtUt 
pale  yellowish  oil ;  sp.  gr.  .921 ; 
persistent  aromatic  odor ;  both 
soluble  in  alcohol  and  ether. 
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Prodaet 


Aldehyde,    8.    Aoetalde- 
hjde,  C4H4O, 


AoeUo  aoid  G^H^O^asHO, 

C,H,0, 
Aoetio  ether  CfififiJI^ 


ProeeM. 


By  the  oxidation  of  alco- 
hol; by  distilling  diy 
formiate  with  acetate  of 
lime. 

By  the  slow  oxidation  of 
alcohol  and  aldehyde. 

By  the  distillation  of  an 
acetate  with  80,  and  al- 
cohol, and  separating  by 

NaCl  or  KO,Ac. 


Dweriptloii,  Ae. 


Colorless  liquid;  odor  ethereal; 
sp.  gr.  .79 ;  boiling  point  71^ ; 
iniliunmable ;  soluble  in  all 
proportions  of  water,  alcohol, 
and  ether. 

See  Products  of  Distillation  of 
Wood. 

Colorless  liquid;  odor  and  taste 
fruit-like,  penetrating ;  sp.  gr. 
.91 ;  boiling  point  1650 ;  very 
inflammable;  soluble  in  alco- 
hol and  H  parts  water. 


Medicinal  Preparations  from  Alcohol  and  its  Derivatives. 

Alcohol  fortius. 


Aloohd. 

Alcohol  dilutum. 

Aher. 

iBther  fortior. 

(Henm  athereum,  Oil  of  wine. 

Spiritus    etheris   compoeitus, 
Hoffmann's  anodyne. 

Bpiritus  stheris  nitrioi,  Sweet 
spirit  of  nitre. 


Spiritut    tetherii    ekloridif     8« 
Spinhu  salU  dulcU. 


JEUier    aeetieuSf    «.    Naphtha 

aeetis, 
Spiritut  mtheriM  acetiei. 


Sp.  gr.  .817.  Used  in  the  preparation  of  ether,  collo- 
dion, certain  tinctures,  for  '*  cutting*' castor  oil,  &c. 

Sp.  gr.  .835.  Used  for  preparing  resinous  and  other 
tinctures,  some  extracts  and  fluid  extracts. 

Sp.  gr.  .941.  Used  for  preparing  most  tinctures,  ex- 
tracts, and  some  fluid  extracts. 

Sp.  gr.  .750 ;  sp.  gr.  of  rapor  2.586.  Colorless,  toU- 
tile,  highly  refntctire. 

Sp.  gr.  not  exceeding  .728,  used  for  preparing  collo- 
dion and  for  some  other  purposes. 

Used  only  for  preparing  Hofitauum's  anodyne ;  its  ano- 
dyne efiiBcts  are  similar  or  superior  to  those  of  ether. 

Ether  f^viij,  alcohol  OJ,  ethereal  oil  f  5iij  ;  nearly 
colorless  liquid ;  odor  ethereal  and  aromatic ;  be- 
comes milky  with  water. 

Colorless  or  yellowish  liquid ;  odor  fragrant,  fruity, 
without  pungency ;  boiling  point  156  to  158*^ ;  sp. 
gr.  .840  to  .841 ;  soluble  in  aJl  proportions  in  water, 
alcohol,  and  ether. 

From  NaCl  8,  MnO,  3,  SO,  6,  and  alcohol  24,  parts ; 
distil  21  p.  Its  composition  is  not  definitely  known. 
Colorless,  neutral ;  odor  sweetish,  aromatic ;  be- 
comes turbid  with  water.  Used  like  similar  com- 
X>ounds  as  refrigerant,  diuretic,  and  diaphoretic. 

Used  like  the  other  ethers,  chiefly  in  hysterical  com- 
plaints.   DosB,  gtt.  10  to  15  and  more. 

Acetic  ether  1  part,  alcohol  3  parts.  Colorless,  neutral ; 
odor,  taste,  and  use  of  acetic  ether,  but  milder. 


Alcohol, 

This  useful  solvent  is  obtained  by  distillation  from  whisky  {Spiritus 
frumenti  U.  S.  P.),  which,  as  procured  from  the  farmers,  is  generally 
the  product  of  the  distillation  of  fermented  infusion  of  Indian  com 
{Zea  mays),  mixed  with  rye;  the  smallest  proportion  of  the  latter 
ingredient  that  answers  well  is  one  part  to  two  of  the  corn.  Some 
distillers  of  alcohol  make  their  own  whisky,  while  others  buy  it.  In 
the  western  States,  much  of  the  whisky  is  produced  by  the  fermenta- 
tion and  distillation  of  the  refuse  from  flour  or  grist-mills.  The 
whisky  is  inspected  by  an  officer  appointed  by  the  State  government, 
whose  business  it  is  to  fix  the  value  of  every  lot,  by  ascertaining  the 
proportion  of  alcohol  it  contains. 


s 
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The  terms  first,  secx)nd,  third,  and  fourth  proof  spirits,  apply  to  the 
relative  strength  of  specimens,  according  to  arbitrary  standards  fixed 
by  law,  but  varying  in  the  several  States.  The  standard  of  the  U.  S. 
custom-houses  is  fixed  by  the  tables  of  Prof.  R.  S.  McCalloh,  pub- 
lished by  order  of  Congress,  entitled  "Eeport  of  the  Computation  of 
the  Manual  of  Tables  to  be  used  with  the  Hydrometer,"  and  "  the 
Manual  for  Inspectors  of  Spirits." 

The  standard  of  iproof  is  fifty  per  cent,  by  volume  or  measure  rf 
absolute  alcohol,  and  fifty  per  cent,  of  water,  sp.  gr.  .936.  This  is  15 
per  cent,  weaker  than  London  proof  spirits.  Second  proof  has  52^  per 
cent,  alcohol,  sp.  gr.  .931.     Third  proof  is  55J  per  cent,  alcohol,  sp. 

.  .925.    Fourth  proof  68  per  cent,  alcohol,  sp.  gr.  .920 ;  this  is  Lon- 
on  proof. 

The  instrument  used  for  testing  the  sp.  gr.  of  spirits,  sometimes 
called  an  alcoholometer,  is  a  modification  of  the  ordinary  hydrometer 
made  by  Luhme  &  Co.,  and  Greiner,  of  Berlin,  and  sold  by  importers 
of  chemical  apparatus.  These  have  thermometers  in  the  bulb  to  indi- 
cate the  changes  of  temperature,  and  consequent  variations  in  specific 
gravity. 

Considerable  uncertainty  exists  in  stating  the  proportion  of  alcohol 
in  spirits,  owing  to  some  tables  being  founded  on  the  percentage  by 
weight,  and  others  the  percentage  by  volume;  the  alcoholometers  above 
referred  to  have  two  scales  indicating  both. 

The  rectification  of  alcohol  is  accomplished  in  appropriate  appa- 
ratus, consisting  chiefly  of  large  stills^  some  capable  of  taking  a  charge 
of  60  gallons.  These  are  chiefly  made  of  copper,  and  consist  of  the 
body  and  head,  which  are  connected  with  a  furnace,  and  the  worm, 
-which  is  inclosed  in  an  appropriate  refrigerating  tub.  The  whisky 
being  turned  into  the  body,  and  the  apparatus  closed,  heat  i^  applied, 
the  vapor  formed  passing  into  the  cooler,  is  condensed  and  runs  out 
at  the  lower  end.  The  first  and  last  portions  that  come  over  are  col- 
lected separately  from  the  rest  as  of  inferior  quality,  and  the  main 
body  of  the  distillate  is  transferred  to  barrels  which  have  been  charred 
on  the  inside,  and  constitutes  commercial  alcohol. 

This,  the  most  common  variety  in  this  country,  is  called  druggisUf 
alcohol.  It  varies  with  the  care  used  in  its  preparation,  and  especially 
with  the  heat  employed.  Sometimes,  by  urging  the  process  too 
rapidly  with  a  hot  fire,  the  alcohol  has  an  odor  of  msel  oi^  and  is  too 
weak ;  the  former  may  be  detected  by  its  odor,  which  reminds  of 
whisky,  and  the  latter,  by  its  sp.  gr.,  which  exceeds  the  officinal 
standard  .835.  Sometimes,  it  is  discolored  from  deficient  charring  of 
the  cask  in  which  it  is  kept. 

Besides  this  quality,  the  common  or  old  sort  of  deodorized  alcohol  is 
made.  For  preparing  this,  the  whisky  is  submitted  to  extensive  fil- 
tration through  long  tubes  containing  charcoal,  and  is  then  distilled 
from  a  fresh  portion  of  charcoal,  which  is  placed  with  it  into  the  body 
of  the  still ;  the  charcoal  is  suited  by  its  property,  noticed  in  a  previous 
chapter,  of  absorbing  odorous  and  coloring  matters,  for  abstracting  the 
fusel  oil,  and  hence  rendering  the  whisky  free  iirom  that  impurity, 
while,  by  careful  distillation,  it  is  highly  rectified  and  adapted  to  thu 


SULPHUBIO    ETHEB.  686 

•* 

purposes  of  the  perfumer.  Another  quality  is  the  so-called  ahsolute 
alcohol.  This  term  properly  applies  to  the  anhydrous  article,  but  is 
used  commercially  to  aesignate  the  strongest  kind  sent  out  by  the 
manufacturers,  and  nearly  corresponding  with  alcohol  fortius  of  the 
Pharmacopoeia.  The  peculiarity  in  the  preparation  of  this  is  the 
moderate  heat  employed,  and  the  consequent  very  slow  distillation. 
It  usually  has  from  90  to  95  per  cent,  oi  alcohol,  and  is  very  useful 
as  a  solvent  of  some  articles  which  resist  the  ordinary  commercial 
article.  Castor  oil  is  one  of  these ;  when  the  alcohol  is  in  small  pro- 
portion, a  perfect  solution  will  not  result,  unless  the  so-called  absolute 
alcohol  is  used. 

Atwood^s  patent,  which  is  now  used  by  several  manufacturers,  is  a 
fine  improvement  in  the  preparation  of  alcohol.  It  requires  the  recti- 
fication of  druggists'  alcohol,  by  distilling  it  from  manganate  of  potassa, 
which  eflfectually  purifies  it,  decomposes  the  fusel  oil,  and  renders  the 
product  unexceptionable. 

The  chemical  tests  for  fusel  oil  commonly  prescribed  are  :  Ist.  A  weak 
solution  of  nitrate  of  silver  (1  part  in  40  parts  of  water)  is  added  to  the 
alcohol,  in  the  proportion  of  25  minims  to  4  fluidounces,  and  the  liquid  ex- 
posed to  a  bright  light  for  twenty-four  hours.  If  any  fusel  oil  is  present,  a 
black  precipitate  will  separate.  This  being  separated  in  a  filter,  which  has 
been  previously  washed  with  diluted  nitric  acid,  and  again  exposed,  if  the 
alcohol  is  reasonably  pure  will  form  no  precipitate,  though  if  in  excess,  a 
further  separation  of  the  black  oxide  will  be  produced.  2d.  To  a  test-tube 
half  filled  with  alcohol,  slowly  add  an  equal  bulk  of  sulphuric  acid ;  if  the 
spirit  be  pure  it  will  remain  colorless,  otherwise  the  amount  of  impurity  will 
be  shown  by  the  depth  of  the  tint  produced. 

The  three  strengths  of  alcohol  officinal  in  the  U.  S.  Pharmacopoeia 
have  the  following  specific  gravities:  Alcohol  fortius,  sp.  gr.  817;  alco- 
hol, sp.  gr.  835 ;  alcohol  dilutum  (alcohol  mixed  with  an  equal  bulk  of 
water),  sp.  gr.  941.  For  some  of  the  pharmaceutical  facts  in  regard 
to  alcohol  and  diluted  alcohol,  the  reader  is  referred  to  the  chapter  on 
Tinctures. 

jEiher  et  jEther  Fortior  U.  S.  P.    {Sulphuric  Ether.    Stronger  Ether.) 

Ether  is  prepared  by  mixing  stronger  alcohol  and  sulphuric  acid 
in  a  glass  retort  or  flask  adapted  to  a  suitable  condenser,  and 
applying  a  gentle  heat ;  the  very  volatile  ether,  contaminated  with  a 
little  alcohol,  is  driven  over  at  a  low  temperature,  and  collected  in  the 
receiver.  This  is  the  case  as  long  as  tne  requisite  proportions  are 
maintained ;  but  when  the  acid  is  largely  in  excess,  which  soon  comes 
to  be  the  case  unless  a  continuous  supply  of  alcohol  is  kept  up,  the 
boiling  point  rises,  and  other  products  are  produced,  among  which  is 
ethereal  oil,  to  be  referred  to  again  as  one  of  the  constituents  of 
Hoffmann's  anodyne. 

The  highly  volatile  and  inflammable  nature  of  ether  makes  its  pre- 
paration dangerous,  except  in  establishments  where  every  convenience 
and  safeguard  is  provided.  The  direct  application  of  flame  to  the 
retort  or  flask  is  attended  with  ^eat  danger,  and  in  the  event  of  a 
fracture  or  leakage  occurring  either  in  the  retort  or  receiver,  tikSk 
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proximity  of  fire  might  entail  the  most  disastrous  consequences.  The 
ether  of  commerce  is  made  exclusively  by  manu£Eicturing  chemiste^ 
who  produce  it  on  a  large  scale  by  the  use  of  costly  leaden  apparatus. 
It  is  generally  pure  enough  for  most  of  the  uses  to  which  it  is  applied, 
though  not  for  inhalation.  Where  alcohol  is  an  impurity,  it  may  be 
readily  separated  by  shaking  up  the  ether  with  water,  allowing  the 
mixed  water  and  alcohol  to  subside,  and  pouring  ofif  die  ether,  it  will 
now  be  what  is  called  in  commerce  washed  ether,  or  hydrated  ether. 
This  contains  a  small  percentage  of  water,  and  is  the  kind  adapted  £x 
making  tannic  acid  from  galls. 

jEt/ier  fortior  of  the  Pharmacopoeia  is  placed  among  the  prepara- 
tions and  directed  to  be  made  by  shaking  ether  with  an  equal  bu&c  of 
water,  as  above,  decanting  it  and  agitating  it  with  finely  powdered 
chloride  of  calcium  and  lime,  a  troyounce  of  each  to  three  pints,  allow* 
ing  it  to  stand  for  24  hours,  then  decanting  the  ether  and  din^illing 
half  the  original  quantity,  refrigerating  with  ice-cold  water. 

It  is  thus  described  in  the  Pharmacopoeia:— 

Stronger  ether  has  a  specific  gravity  not  exceeding  0.728.  It  is  extremely 
inflammable,  and  does  not  redden  litmas.  Shaken  with  an  equal  bulk  d 
water,  it  loses  from  one-tenth  to  one-eighth  of  its  volome.  It  boils  actively 
in  a  test-tabe,  half-filled  with  it  and  inclosed  in  the  hand,  on  the  addition  of 
small  pieces  of  glass.  Half  a  flnidoance  of  the  liquid,  evaporated  from  a 
porcelain  plate  by  causing  it  to  flow  to  and  fro  over  the  surface,  yields  a 
faintly  aromatic  odor  as  the  last  portions  pass  off,  and  leaves  the  sorfiMe 
without  taste  or  smell,  bat  covered  with  a  deposit  of  moisture. 

Ether  causes  intense  cold  by  evaporation;  the  greatest  reduction  of 
temperature  yet  produced  is  from  its  admixture  with  solid  carbonic  acid. 
The  great  volatility  of  ether,  the  highly  inflammable  nature  and  high 
specific  gravity  of  its  vapor,  which  is  2.586,  combine  to  make  it  a  most 
dangerous  substance  to  handle,  or  even  to  decant,  in  the  vicinity  of 
flame.  It  should  be  kept  in  bottles  of  not  exceeding  a  pound  capacity, 
in  cold  situations,  as  cellars  where  fire  is  never  kindled,  and  should 
always  be  decanted  by  daylight.  Many  disastrous  accidents  have 
happened  from  neglecting  this  precaution. 

Several  theories  have  been  advanced  to  explain  the  generation  of  ether; 
it  was  supposed  to  depend  on  the  affinity  of  SO,  for  HO ;  then  it  was  as- 
serted to  be  due  to  the  catalytic  force  of  SO, ;  Llebig  believed  the  affinity 
of  SO,  for  G^HgO  and  the  decomposition  of  the  resulting  sulphovinic  add 
to  be  the  cause ;  while  Rose  found  in  the  basic  properties  of  HO,  which 
decomposes  the  compound  of  SO,  and  ether,  the  troe  explanation.  William- 
son, guided  by  the  composition  of  the  compound  ethers,  which  contain  the 
radicals  of  two  alcohols,  doubles  the  formula  and  regards  it  as  alcohol  (C« 
H„H)0„  in  which  H  is  replaced  by  C^H,,  thus  making  it  (C^H„C^HJO, 
The  formation  of  ether  from  sulphovinic  acid  and  alcohol  is  explained  by 
the  following  diagram  : — 

&^'|o,+^'l'  }o.=''°^}o,+^:i|  }o. 

Solphovinio  aoid  -f-  Alcohol  s:  2  Salphurio  aoid  +  ether. 
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Oleum  jEtheretmi,    {EtJiereal  Oil    Heavy  Oil  of  Wine.) 

This  product  is  distilled  from  a  mixture  of  sixty-one  troyounces  of 
sulphuric  acid  with  two  pints  of  stronger  alcohol,  between  the  tem- 
perature of  312®  and  822°.  The  yellow  ethereal  distillate  collected 
in  the  receiver  is  exposed  to  spontaneous  evaporation  ;  separated  from 
the  watery  portion  on  a  filter,  washed  with  water,  and  added  to  an 
equal  bulk  of  ether.  This  addition  is  made  to  prevent  decomposition, 
which  is  sure  to  occur  if  the  oil  of  wine^  is  kept  in  its  pure  and  con- 
centrated condition.  As  thus  distilled,  ethereal  oil  is  a  transparent^ 
nearly  colorless,  volatile  liquid  of  a  peculiar  aromatic  ethereid  odor, 
and  a  sharp  bitter  taste.  It  is  neutral  to  litmus  paper  not  previously 
moistened,  and  has  the  specific  gravity  0.91. 

Ethereal  oil  is  rarely  met  with  in  commerce,  though  Dr.  Squibb 
prepares  it  for  sale  of  standard  purity.  Some  specimens  I  have  met 
with  were  sophistications.  It  is  only  used  in  the  preparation  of  Hoff- 
mann's anodyne. 

Spiritus  JEiheris  Compositus  U.  S.  P.    {Soffmann^s  Anodyne) 

Take  of  Ether  half  a  pint. 

Alcohol  a  pint. 

Ethereal  oil  six  fiuidrachms. 
Mix  them. 

If  in  possession  of  the  pure  ingredients,  this  preparation  is  readily 
made ;  tne  proportion  of  the  ethereal  oil  has  been  doubled  in  conse- 
quence of  its  being  now  diluted  with  an  equal  bulk  of  ether. 

Hoffmann's  anodyne  is,  however,  rarely  made  by  the  officinal 
formula ;  usually  it  is  prepared  by  a  process  which,  in  its  very  nature, 
is  certain  to  give  varying  results.  In  the  distillation  of  ether,  as 
already  stated,  the  resulting  liquor  is  liable  to  vary  according  to  the 
proportions  of  the  ingredients  in  the  retort.  If  the  alcohol  be  in  due 
proportion,  and  the  boiling  point  consequently  low,  a  tolerably  pure 
ether  will  pass  over ;  but  when  the  acid  ingredient  comes  to  be  in 
large  excess,  sulphurous  acid,  water,  and  ethereal  oil  will  come  over. 
Now  it  is  usual  with  the  manufacturers  to  push  the  process  as  far  as 
possible  in  the  first  instance,  getting  a  proauct  which  contains  ether, 
alcohol,  and  water,  contaminated  with  light  oil  of  wine  and  a  very 
small  portion  of  ethereal  oil.  This  is  rectified  by  a  second  distillation, 
the  first  portion  (as  long  as  it  comes  over  at  or  below  54°  Baum^, 
being  reserved  as  rectified  ether.  The  less  volatile  products  are  now 
driven  over,  and  are  found  to  consist  of  ether,  alcohol,  and  water,  im- 
pregnated with  the  oils  of  wine.  This  is  now  made  into  Hoffmann's 
anodyne  by  mixing  it  with  ether,  alcohol,  or  water,  as  may  be  required 
to  give  it  nearly  the  sensible  properties  of  a  standard  specimen  kept 
on  hand.  These  properties,  however,  furnish  a  very  poor  criterion  of 
quality  to  the  manufacturer  or  to  the  consumer ;  the  milkiness  occa- 
sionea  by  dilution  with  water  is  varied  by  the  relative  proportions  of 
alcohol  and  ether.  If  too  much  alcohol  is  present,  this  milkiness  is 
deficient.  K  too  much  ether,  the  opalescence  is  not  diffused,  the  oil- 
globules  having  a  tendency  to  run  together,  and  thus  varying  the 
appearance.    Professor  Procter  analyzed  five  specimens  of  KoffiacKB£^% 
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anodyne,  four  from  leading  chemical  manufacturers,  and  one  made  bj 
the  officinal  recipe.  These  he  found  to  differ  in  sensible  properties; 
in  specific  gravity,  and  in  composition.  While  the  TJ.  S.  P.  specimen 
marked  .8151,  one  of  the  others  had  a  sp.  gr.  .8925,  the  others  being 
intermediate ;  one  of  the  manufactured  specimens  contained  very  little 
ether,  being  chiefly  alcohol  and  water ;  another  contained  less  alcohol, 
but  more  ether;  a  third  had  less  water  than  the  others,  but  more 
alcohol  than  one,  and  more  ether  than  the  other;  while  the  foortk 
approached  nearer  the  officinal  proportions,  though  neither  of  them 
contained  the  fiill  proportion  of  ether.  The  proportion  of  heavy  oil 
of  wine  was  not  ascertained,  as  there  is  no  known  practicable  method 
of  estimating  this.  It  was  proved,  however,  that  all  the  specimens 
but  that  by  the  officinal  recipe  were  deficient  in  this  important  ingre- 
dient, the  odor  of  which  is  quite  characteristic,  and  very  perceptible^ 
in  genuine  Hofl&nann's  anodyne. 

AccordiDg  to  the  officinal  standard,  Hoffmann's  anodyne  is  a  eolorlen, 
volatile,  inflammable  liquid,  having  an  aromatic,  ethereal  odor,  and  a  bom* 
ing,  slightly  sweetish  taste.  Its  specific  gravity  is  0.815.  It  is  neutral  or 
but  slightly  acid  to  litmas.  It  gives  only  a  slight  cloadiness  with  chloride 
of  bariam ;  but,  when  a  fluidounce  of  it  is  evaporated  to  dryness  with  to 
excess  of  this  test,  it  yields  a  precipitate  of  sulphate  of  baryta,  which,  when 
washed  and  dried,  weighs  six  and  a  quarter  grains.  When  a  few  drops  are 
burned  on  glass  or  porcelain,  there  is  no  visible  residue,  but  the  surface  will 
be  left  with  an  acid  taste  And  reaction.  A  pint  of  water  by  the  admixture 
of  forty  drops,  is  rendered  slightly  opalescent. 

Notwithstanding  the  deficiencies  in  the  commercial  article,  this 
medicine  has  a  great  and  wide-spread  reputation,  and  indeed  there  is 
no  medicine  of  its  class  so  much  used ;  it  is  prescribed  for  internal 
use  almost  to  the  exclusion  of  ether,  being  adapted  to  admixture  with 
aqueous  solutions. 

Some  of  its  favorite  combinations  will  be  found  under  the  head  of 
extemporaneous  pharmacy.    Its  dose  is  from  20  drops  to  f 5j. 

Spiritiis  JEtherexis, 

This  is  the  name  for  the  German  Hofiinann's  anodyne,  which  is 
simply  a  solution  of  one  part  (by  weight)  of  ether  in  two  parts  of 
alcohol.  It  is  used  for  the  same  purposes  and  in  the  same  dose  as  the 
article  officinal  with  us. 

Spiritus  jEtJieris  Nitrm  U.  S.  P.    {SpL  JSiheris  Nitrid,  Ph.  1850. 

Sweet  Spirit  of  Nitre) 

Take  of  Nitric  acid  nineteen  troyounces  and  a  half. 
Stronger  alcohol  nine  pints. 
Carbonate  of  potassa  a  troyounce. 

Introduce  four  pints  of  the  alcohol  into  a  retort,  having  the  capacity 
of  eight  pints,  and  containing  some  pieces  of  glass,  and  add  the  nitric 
acid.  Adapt  the  retort  to  a  Liebig's  condenser,  and  apply  heat  by 
means  of  a  water  bath  so  arranged  that  the  water  may  be  drawn  off 
during  the  process.  When  the  mixture  boils  briskly,  draw  off  almost 
all  the  water  of  the  bath,  and  allow  the  distillation  to  proceed  spon- 
taneously until  it  begins  t/o  alsgcken.   Then  cautiously  reapply  heat  by 
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means  of  the  water  bath,  and  continue  the  distillation  until  four  pints 
of  the  distilled  liquid  have  passed  over.  Having  thrown  awaj  the 
residue,  rinse  the  apparatus  thoroughly,  return  the  liquid  to  the  retort, 
add  the  carbonate  of  potassa  to  it>  agitate  the  mixture,  and  again  distil 
by  means  of  a  water  bath,  slowly  at  firsts  until  three  pints  and  a  half 
of  distilled  liquid  have  been  obtained.  With  this  mix  thoroughly  the 
remainder  of  the  alcohol,  and  transfer  the  mixture  to  half-pint  bottles, 
which  must  be  well  stopped,  and  protected  from  the  light.   (  U.  S.  P.) 

This  is  the  modified  process  of  the  Pharmacopoeia  of  1860,  which 
by  substituting  the  nitric  acid  for  the  mixture  of  nitrate  of  potassa  and 
sulphuric  acid  &cilitates  the  distillation  of  a  pure  and  strong  pro- 
duct. By  being  kept  a  long  time  it  becomes  acid,  to  obviate  which  a 
crystal  of  bicarbonate  of  potassa  may  be  kept  in  the  bottle.  Alde- 
hyde is  an  impurity  which  gives  it  a  tendency  to  turn  brown  with 
strong  solution  of  potassa.  Much  of  the  sweet  spirit  of  nitre  is  of 
verv  deficient  strength  as  regards  its  ethereal  ingredient,  being  mixed 
with  water  and  alcohol  to  suit  the  price  charged.  It  is  said  that  the 
term  spirit,  nitri  dulc,  is  applied  by  some  of  the  wholesale  dealers  to 
the  weak  article,  and  spirit  aether,  nit.  to  the  strong.  If  skilfully  adul- 
terated, its  specific  gravity  would  be  preserved  at  about  the  normal 
standard,  but  to  an  experienced  observer  it  would  be  deficient  in  the 
proper  odor,  and  the  sweet  and  rather  pleasant  taste.  In  view  of  its 
use  as  a  very  mild  diaphoretic  and  sedative,  especially  for  children,  its 
admixture  with  alcohol  is  highly  injurious  as  it  is  crmiinal. 

According  to  the  Pharmacopoeia,  spirit  of  nitrous  ether  is  a  volatile, 
inflammable  liquid,  of  a  pale-yellow  color  inclining  slightly  to  green, 
having  a  fragrant,  ethereal  odor,  free  from  pungency,  and  a  sharp, 
burning  taste. 

It  slightly  reddens  litmus,  bat  does  not  caase  effervescence  when  a  crystal 
of  bicarbonate  of  potassa  is  dropped  into  it  When  mixed  with  half  its 
Yolame  of  officinal  solation  of  potassa,  previoasly  dilated  with  an  eqaal 
measare  of  distilled  water,  it  assumes  a  yellow  color,  which  slightly  deepens, 
without  becoming  brown,  in  twelve  hours.  A  portion  of  the  spirit  in  a  test- 
tube  half-filled  with  it,  plunged  into  water  heated  to  145^,  and  held  there 
until  it  has  acquired  that  temperature,  will  boil  distinctly  on  the  addition  of 
a  few  small  pieces  of  glass. 

Spirit  of  nitrous  ether  has  the  specific  gravity  0.837,  and  contains  from 
four  and  three-tenths  to  five  per  cent,  of  its  peculiar  ether.  It  should  not 
be  long  kept,  as  it  becomes  strongly  acid  by  age. 

The  late  eminent  Prof.  Hare  recommended  the  carefnl  preparation 
of  nitrous  ether  by  the  manufacturing  chemist,  and  the  admixture  of 
this  by  the  dispensing  pharmaceutist,  as  follows : — 

Nitrous  ether,  8  parts ;  acetic  ether,  2  parts ;  alcohol,  90  parts.  The 
changeable  nature  of  the  nitrous  ether  seems  an  objection  to  this 
otherwise  desirable  process. 

A  process  for  the  preparation  of  this  important  remedy,  on  a  scale 
adapted  to  ordinary  pharmaceutists  is  given  in  the  "  Amer.  Journal 
of  Pharmacy,"  vol.  xxviii.  p.  289. 

Uses. — Spirit  of  nitrous  ether  is  very  extensively  used  as  a  mild  re- 
frigerant and  diaphoretic ;  in  febrile  complaints,  it  is  mM^JcL  <iQitc\iYc«ftL 
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with  antimonial  wine,  citrate  of  potassa,  &o. ;  as  a  dinretio  it  is  used 
in  connection  with  the  preparations  of  digitalis  and  squilL 

Its  dose  is  &om  ten  drops,  for  a  child,  to  two  fluidrachms  for  an  adult 

Methylic  Alcohol  and  Derivatives. 


NanM. 


Methjlio     alcohol. 
Wood  spirit 
C,H,0,        _ 

Fonnic  aoid  Fo 
CjHjO^HOjCHgO, 

Fonnic  ether.  For- 
mo-ethjlio  ether 
C^HjO.CjHO, 

Chloroform.  Ter- 
chloride  of  formyl 
CaHCI, 


Iodoform,  Terchlo- 
ride  of  formjl 
C.HI, 


Soofoe. 


Among  the  products  of 
dry  distillation  of 
wood. 

In  ants;  by  distilling  1 
p.  starch,  4  p.  MnO, 
and  4  p.  water. 

By  distilling    8  p.  dry 

NaO,Fo,  7  alcohol  and 
11  p.  80,. 
By  distilling  methylic  or 
ethylio    alcohol    with 
chloride  of  lime. 


DeMriptloB, 


By  dissolving  5  p.  KO, 
CO^  and  6  p.  I,  in  12 
p.  water,  and  heating 
with  6  p.  alcohol  antU 
deuolorized. 


Resembles  common  alcohol  in  most  phy- 
sical properties;  sp.  gr.  .79;  boiUng 
point  1420. 

Colorless  liqaid;  odor  penetrating  aeld; 

oaostio;    rednces  the  ozideB  of  the 

noble  metals. 
Colorless  aromatic  liqaid  ;  8p.  grar.  .945 ; 

boiling  point  130O ;  pretty  aolable  ia 

water,  readily  in  alcohol  and  ether. 

Colorless  volatile  liquid ;  odor  and  taiU 
ethereal  sweet ;  sp.  gr.  1.50 ;  boiling 
point  1440  ;  the  vapors  not  inflamma- 
ble ;  bums  with  a  wiok ;  not  aoted  ea 
bySO,;  boiling  KO  deoompoeet  it  inli 

KO,Fo  and  KCl. 
Lemon  yellow  crystals ;  odor  8affiron-like; 
taste  sweetish  aromatic ;  insoluble  in 
water,  soluble  in  alcohol  and  ether; 
volatile. 


Medicinal  Preparations  of  the  Group  of  Methyl. 

Spiritus  formicm.  Distil  two  parts  from  one  part  ants.,  two  parts  alcohol, 

and  one  part  water.    Its  activity  depends  ohiefly 
on  the  formic  aoid ;  now  little  used,  in  rheumatiim, 
gout,  neuralgia,  &o.,  extemaUy  as  a  mbefaoie&t 
DosB,  gtt.  40-60. 
Chloroformum.  Used  internally  and  eztemaUy ;  as  an  anissthetio  in 

(As  above.)  quantities  of  f  5j-iij.    Doss,  gtt.  10  to  60. 

Spiritus  ohloroformi,  commonly    Alcoholic  solution  of  chloroform,  adapted  to  dilvtioau 

chloric  ether.  Doss,  f  5J. 

lodoformum.  Antiseptic  and  antimiasmatic ;  produoes  the  efliwts 

(As  above.)  of  iodine  without  irritation ;  used  for  inhalation  in 

lung  diseases ;  and  eztemaUy  in  suppositories  an4 
ointments.    Doss,  gr.  1-7. 

Chhroformum  Venale  et  Chloroformum  Purificatum  TJ.  S.  P.     (Cbm- 
merdal  Chloroform  and  Purified  Chloroform^ 

Of  these  products,  the  first  named  is  placed  in  the  Ust  of  the  Phar- 
macopoeia among  the  products  derived  from  the  manufacturing  chemist^ 
while  the  last  is  a  preparation  for  which  a  formula  is  given. 

The  process  for  making  chloroform  consists  in  distilling  alcohol 
from  chlorinated  lime;  it  is  practised  on  a  large  scale  by  many  chem- 
ists, both  in  this  country  ana  Europe.  In  England,  methylated  spirit 
is  resorted  to  for  preparing  it,  on  account  of  the  high  price  of  alco- 
hol ;  if  properly  prepared  and  purified,  this  is  identical  with  that  from 
alcohol.  On  the  manufacture  of  chloroform,  see  M.  Petattakofer  zsA 
B.  Hirsch,  "  Amer.  Joum.  Ph.,"  1861,  p.  421,  and  1862,  p.  42. 

Commercial  chloroform  is  a  colorless  liquid,  sp.  gr.  1.45  to  1.49 ;  it  i« 
contaminated  with  some  impurities,  the  results  of  the  process^  bat  is 
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cheaper  than  the  purified  product,  and  equally  well  adapted  to  use  as 
a  solvent  in  the  preparation  of  liniments^  solution  of  gutta  percha,  &c. 
The  Pharmacopoeia  test  for  the  commercial  variety  is  as  follows : — 

Shaken  with  an  equal  yolome  of  officinal  sulphuric  acid  in  a  bottle  closed 
with  a  glass  stopper,  it  forms  a  mixture,  which  separates  by  rest  into  two 
layers ;  the  upper  one  colorless,  and  the  lower,  consisting  of  the  acid,  of  a 
brownish  hue,  which  after  the  lapse  of  twenty-four  hours,  becomes  darker, 
but  never  quite  black. 

Purified  chloroform  is  prepared  by  subjecting  102  troyounces  (7  lbs. 
com.)  to  contact  with  17  troyounces  (1  lb.  2f  oz.  com.)  of  sulphuric  acid 
for  twenty-four  hours,  occasionally  shaking  the  mixture ;  separating 
the  lighter  liquid  (chloroform)  and  mixing  it  with  six  fluidrachms  of 
stronger  alcohol,  sp.  gr.  817,  then  adding  2  troyounces  of  carbonate 
of  potassa,  previously  heated  to  redness  and  rubbed  while  warm  into 
powder ;  then,  after  agitating  thoroughly,  introducing  it  into  a  retort, 
and  distilling  in  a  water-bath. 

It  is  now  pure  enough  for  any  of  the  medicinal  purposes,  including 
inhalation,  and  should  answer  the  following  description,  taken  &om 
the  Pharmacopoeia : — 

A  colorless,  volatile  liquid,  not  inflammable,  of  a  bland  ethereal  odor,  and 
hot,  aromatic,  saccharine  taste.  Its  specific  gravity  varies  from  1.490  to 
1.494.  It  boils  at  140^.  It  is  slightly  soluble  in  water,  and  freely  so  in 
alcohol  and  in  ether.  When  mixed  with  an  equal  yolume  of  officinal  sul- 
phuric acid,  in  a  bottle  closed  by  a  glass  stopper,  no  warmth  is  perceptible 
to  the  hand  at  the  moment  of  mixing ;  ^and,  when  the  liqaids  have  been 
allowed  to  separate,  and  to  remain  in  contieu^t  for  twenty-four  hoars,  no  color 
is  imparted  to  either,  or  but  a  faint  yellowish  tinge  to  the  acid,  which  forms 
the  inferior  layer.  If  a  small  quantity  be  added  to  distilled  water,  it  forms 
transparent  globules  under  the  water,  without  assuming  a  milky  appearance. 
When  three  or  four  fluidrachms  of  the  liqaid  are  evaporated  from  a  porce- 
lain plate,  by  causing  them  to  flow  to  and  fro  over  the  surface,  the  last  por- 
tions have  a  slightly  aromatic  odor,  free  from  pungency  and  empyrenma ; 
and  the  plate  is  left  covered  with  a  film  of  moisture,  without  odor  or  taste. 

The  following  additional  facts  may  be  useful  in  examining  speci- 
mens found  in  commerce : — 

Chloroform  is  liable  to  undergo  decomposition  by  age,  shown  by  the  evo- 
lution of  chlorine  gas ;  in  order  to  preserve  it  from  this  deterioration  when 
commenced,  the  addition  of  eight  drops  of  alcohol  to  each  flnidonnce  is 
recommended.  Alcohol  is,  however,  a  common  adulteration  of  chloroform, 
and  may  be  detected  as  follows  :  Potassium  does  not  decompose  pore  chlo- 
roform, the  surface  of  the  metal  being  only  covered  with  small  gas  bubbles  ; 
if  much  alcohol  be  present,  the  entire  mixture  becomes  quite  colored,  attended 
with  the  liberation  of  acid  fumes.  Chloroform,  on  being  shaken  with  the 
nearly  pure  orange-colored  mixture  of  bichromate  of  potassa,  sulphuric  acid 
and  water,  and  allowed  to  remain  quietly  for  a  time,  assumes  a  light-green 
color ;  if  5  per  cent,  of  alcohol  is  present  the  mixture  separates  into  two 
sharply-divided  layers,  the  lowest  having  a  green  color.  The  same  occurs 
when  ether  is  present.  If  water  is  present,  potassium  immersed  in  it  will 
be  rapidly  oxidized. 

The  chief  impurities,  however,  are  products  of  the  reaction,  which,  in 
properly  rectified  chloroform,  or  chloroform  made  from  pure  alcohol,  are 
never  present ;  these  subtle  carbohydrogen  compounds  ar^  «OT&fi.\i\TSi^%  ^^^^^ 
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ceptible  as  oily-looking  globules,  floating  through  the  liquid,  and  are  always 
shown  by  the  color  imparted  by  admixture  with  sulphuric  acids  as  aboFe. 

Chloroform  was  first  prepared,  under  the  name  of  "Chloric  Ether," 
in  1831,  by  Samuel  Guthrie,  of  Sackett's  Harbor,  New  York.  A 
medicine  or  American  origin,  it  has  become  known  and  extensively 
used  in  all  parts  of  the  civilized  world. 

One  of  the  chief  uses  of  chloroform  in  medicine,  as  first  announced 
by  Prof.  Simpson,  of  Edinburgh,  is  for  the  purpose  of  producing  an 
ansesthetic  or  benumbing  effect  during  surgical  operations  and  partu- 
rition. This  effect  is  produced  by  the  inhalation  of  its  vapor,  which 
appears  to  be  absorbed  by  the  blood,  and,  by  acting  on  the  nervous 
centres,  to  suspend  their  functions.  One  of  the  chief  causes  of  the  fatal 
effects  of  chloroform  given  by  inhalation  has  undoubtedly  been  its 
occasional  imperfect  quality,  as  found  in  commerce.  Though  the 
increase  of  its  use  of  latter  vears  is  well  known,  the  number  of  deaths 
reported  has  been  greatly  diminished,  and  the  explanation  is  undoub^ 
edly  found  in  the  improved  quality  of  the  article  of  commerce,  as  well 
as  in  the  greater  care  and  judgment  with  which  it  is  now  administered. 
The  quantity  necessary  to  be  inhaled  varies  in  different  individuals^ 
though  perhaps  the  most  usual  dose  by  the  lungs  is  of  chloroform  fjj 
to  fSiij— of  ether  f|ss  to  f 3ij.  It  is  also  given  by  the  stomach.  Doss^ 
20  to  60  drops ;  and  used  externally  in  anodyne  liniments. 

It  is  recommended  as  a  remedy  against  sea-sickness ;  in  doses  of 
from  five  to  ten  drops,  given  in  a  little  syrup  or  cognac,  it  alleviates 
the  nausea  and  resuscitates  the  patient  from  his  extreme  prostration. 
I  have  tried  this,  as  I  confidently  believe,  with  advantage,  though  not 
with  complete  relief. 

It  is  a  powerful  solvent  of  camphor,  caoutchouc,  gutta-percha,  wax, 
resins,  iodine,  and  of  the  vegetable  alkalies  and  neutral  crystalline 
principles  generally.  Its  property  of  dissolving  camphor  in  so  large 
proportion  adapts  it  as  a  vehicle  for  that  medicine,  especially  for 
topical  applications. 

Spintus  Chhro/armi  TJ.  S.  P.    ("  Chhric  Ether:") 

Take  of  Purified  chloroform  ....    A  troyounce. 

Stronger  alcohol         ....    Six  fluidounces. 

Dissolve  the  chloroform  in  the  stronger  alcohol. 

This  is  a  new  officinal,  of  utility  to  the  physician  as  a  substitute  for 
chloroform  itself,  in  cases  where  it  is  to  be  used  by  the  stomach.  The 
proportions  are  adjusted  to  prevent  ready  separation  of  the  ingredients 
on  admixture  with  ordinary  tinctures  and  aqueous  mixtures ;  it  may 
be  given  in  doses  of  a  fiuidrachm  in  cases  of  flatulence,  colic,  &C.,  and 
is  a  useful  addition  to  various  anodyne  combinations. 

Liquor  Outta-perchse  U.  S.  P.    {SoliUian  of  GtUta-percha.) 

Take  of  Gutta-percha,  in  thin  slices,  a  troyounce  and  a  halt 
Purified  chloroform  seventeen  troyounces. 
Carbonate  of  lead,  in  fine  powder,  two  troyounces. 

To  twelve  troyounces  of  the  chloroform,  contained*  in  a  bottle,  add 
the  gutta-percha,  and  shake  occasionally  until  it  is  dissolved.    Then 
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add  the  carbonate  6f  lead,  preyiousl^  mixed  with  the  remainder  of 
the  chloroform,  and,  having  several  times  shaken  the  whole  together 
at  intervals  of  half  an  hour,  set  the  mixture  aside,  and  let  it  stand  for 
ten  days,  or  until  the  insoluble  matter  has  subsided,  and  the  solution 
become  limpid,  and  either  colorless  or  of  a  pale-straw  color.  Lastly, 
decant  the  liquid,  and  keep  it  in  a  well-stopped  bottle. 

This  new  officinal  preparation  is  placed  in  the  Pharmacopoeia  under 
the  head  of  Liquores,  Like  collodion,  it  is  designed  to  be  applied  to 
cuts  or  abrasions,  on  evaporation  leaving  a  film  which  protects  the 
part  to  which  it  is  applied,  preventing  the  drying  action  of  the  atmos- 
phere, and  promoting  the  healing  pi:ocess.  The  carbonate  of  lead  is 
used  to  precipitate  the  coloring  matter  of  the  gutta-percha,  so  that  the 
solution  is  transparent  and  of  a  light  straw  color.  It  may  be  dis- 
pensed in  vials  connected  with  a  camel-hair  pencil  secured  to  the  cork, 
as  described  under  the  head  of  Collodion. 

Derivatives  of  Butylic  Alcohol. 


Name. 


Batjlio  alcohol 
C,H„0, 

Batjrio  acid,  Bat. 
C,H,0^=H0,CaHT 

Bntjrio  ether, 


Bonroe. 


In  the  fusel  oil  of  alcohol 
from  beet  molasses. 

Bj  fermenting  milk  sugar 
with  old  cheese  at  850 
and  adding  CaOyCO,. 

From  2  p.  Bat,  2  p.  alcohol 
and  1  p.  SO.  at  1750 ; 
or  hy  distilling   CaO, 

Bat,  SO3,  and  alcohol. 


Deseriptlon,  fte. 


Colorless  liquid;  odor* more  pleasant 
than  fusel  oil ;   soluble  in  10  parts 

water ;  with  fusing  KO  yields  But. 

Colorless  liquid ;  odor  of  rancid  butter ; 
sp.  gr.  .96 ;  boiling  point  3280;  solu- 
ble in  watfi^,  alcohol,  and  ether. 

Colorless  liquid  ;  odor  of  pine-apples ; 
sp.  gr.  904 ;  boiling  point  2390 ;  solu- 
ble in  alcohol  and  ether  in  all  pro- 
portions, little  in  water. 


Derivatives  of  Amylic  Alcohol, 


Name. 


Soaree. 


Description,  tc 


Am  jlic  alcohol,  fusel 
oU  C,oH„0, 


Valerianic  acid,  Val 
C|oH|o04c=HO,C,o 
B.0, 


Amjlo-valerianic 
ether    C,oHnO,C,o 
HA 


Formed  hy  the  fermen- 
tation of  potatoes  and 
grain ;  contained  in 
whisky. 


In  yalerian ;  hy  distilling 
10  p.  K0,2CrO„  16  p. 
SO,  and  2  p.  fusel  oil. 


The  oil  floating  on  the 
distiUate  in  preparing 

Val. 


Amjlo-acetic    ether  B7  distilling  2  p.  KO,Ac, 


^loHiiOjC^HjOj 


1  p.  SO3,  and  1  p.  fusel 
oil,  and  rectifjing  over 
lime. 


Colorless  liquid  ;  odor  i>enetrating,  ex- 
citing to  coughing  ;  taste  burning ; 
sp.  gr.  .818;  boiling  point  270O; 
crTStallixes  at  — 4P  F. ;  inflammable  ; 
soluble  in  alcohol  and  ether  in  all 
proportions,  little  in  water. 

Colorless  oilj  liquid ;  odor  of  yalerian 
and  old  cheese  ;  taste  burning  acid : 
sp.  gr.  937  ;  boiling  point  347^ ;  in- 
flammable ;  soluble  in  30  p.  water,  in 
all  proportions  in  alcohol  and  ether ; 
dissolves  camphor  and  some  resins. 

Colorless  oily  liquid ;  odor  of  apples ; 
sp.  gr.  .88 ;  boiling  point  370O. 

Colorless  liquid ;  odor  of  pears  ;  sp.  gr. 
857  ;  boiling  point  2720 ;  decompoMd 
byKO. 
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Bviyric  Acid.     But.  ■=  ^O.GJlfi^ 

As  obtained  by  the  saponification  of  butter,  some  difficalties  are  presented 
in  freeing  it  of  caprylic,  caprinic,  and  yaccinic  acids ;  it  is  therefore  best  to 
prepare  it  artificially  by  butyric  fermentation,  for  which  purpose  100  parts 
of  starch  sugar,  or  cane,  or  milk  sugar,  are  dissolved  in  water,  and  set  aside 
in  a  warm  place,  with  10  parts  of  old  cheese ;  or  a  mixture  of  100  parts  of 
sugar,  150  parts  milk,  and  50  parts  of  powdered  chalk,  are  allowed  to  fermeDt 
in  a  warm  place ;  if  diluted  with  water,  fermentation  takes  place  readily. 
After  the  cessation  of  the  evolution  of  gas,  the  liquid,  on  evaporation,  fur- 
nishes butyrate  of  lime,  10  parts  of  which  are  to  be  dissolved  in  40  parts  of 
water,  and  distilled  with  3  or  4  parts  of  muriatic  acid ;  ft'om  the  dlistillate 
the  acid  is  separated  by  saturating  it  with  chloride  of  calcium,  the  oily  liquid 
is  rectified,  &nd  that  portion  coming  over  at  327^  is  preserved  as  pare  con- 
centrated butyric  acid. 

AkoJiol  Amylicum  U.  S.  P.    {Fusel  Oil  «■  C,^„0^) 

To  obtain  this  in  a  state  of  purity  from  the  ordinary  grain  faael  oil, 
which  may  be  obtained  at  distilleries,  the  crude  fusel  oil  is  agitated 
with  an  equal  bulk  of  solution  of  table  salt,  the  water  removed  and 
the  oil  distilled  with  about  its  own  weight  of  water ;  the  potato  fiiael 
oil  distils  with  the  vapors  of  water,  and  the  receiver  contains  water 
holding  the  last  traces  of  alcohol  in  solution,  upon  which  the  amjiio 
alcohol  floats.  « 

An  oily,  nearly  colorless  liquid,  having  a  strong,  offensive  odor,  and  acrid, 
burning  taste.  Its  specific  gravity  is  0.818,  and  its  boiling  point  between 
268^  and  272^.  It  is  sparingly  soluble  in  water,  but  unites  in  all  propor* 
tions  with  alcohol  and  ether.  It  does  not  take  fire  by  contact  with  flame, 
and,  when  dropped  on  paper,  does  not  leave  a  permanent  greasy  stain. 

The  inhalation  of  its  vapor  and  its  internal  administration  are 
poisonous,  producing  coughing,  nausea,  vomiting,  vertigo,  feinting, 
prostration  of  the  lower  extremities,  convulsions,  asphyxia,  and  deatL 
Ammonia  bas  been  recommended  to  counteract  these  deleterious 
effects. 

It  is  not  used  in  medicine,  except  rarely  as  an  external  irritant  in 
rheumatic  and  other  painful  affections,  but  has  attained  considerable 
importance  in  the  arts,  chiefly  for  the  artificial  production  of  perfumes 
ana  fruit  essences,  and  for  tne  preparation  of  valerianic  acid  by  the 
use  of  oxidizing  agents. 

Artificial  Fruit  Essences, 

The  artificial  fruit  essences  now  so  largely  employed  for  making  artificial 
fruit  syrups,  and  as  flavors  for  culinary  purposes  and  confectionery,  belong 
to  this  class  of  ethers ;  they  are  solutions  of  compounds  of  organic  acids 
with  ordinary  ether  and  amylic  ether,  in  deodorized  alcohoL  But  little 
)>ractieal  information  has  been  published  with  reference  to  their  preparation, 
the  manufacturers  keeping  their  processes  secret,  in  consequence  of  which 
the  quality  of  the  essences,  as  they  occur  in  conunerce,  varies  exceedingly. 

The  following  processes  for  some  of  the  most  prominent  of  these  essences, 
in  connection  with  the  foregoing  syllabi,  will  be  found  to  facilitate  their  pre- 
paration, which,  to  be  successftil,  must  be  conducted  with  care  and  with  close 
attention  to  the  results  of  experience. 

Jargonelle  pear  essence  is  an  alcoholic  solution  of  amylo-acetic  ether,  as 
given  in  the  syllabus,  in  propoilloii^  mdlc&ted  by  convenience. 
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Bergamot  pear  essence  is  a  solation  of  five  parts  of  amylo-acetic  ether, 
one  and  a  half  parts  of  acetic  ether,  iu  from  100  to  120  parts  of  alcohol. 

Apple  ail  consists  of  an  alcoholic  solation  of  one  part  of  amylo-yaleri- 
anic  ether  dissolved  in  six  or  eight  parts  of  alcohol. 

Fine-apple  essence  consists  of  one  part  of  butyric  ether  dissolved  in  eight 
or  ten  parts  of  alcohol ;  or  the  potassa  soap  of  batter  is  dissolved  in  alcohol, 
and  this  solution  distilled  with  an  excess  of  salphoric  acid.  Prepared  by 
tlie  latter  process,  the  odor  is  somewhat  modified  oy  the  presence  of  capronic, 
eaprylic,  and  caprinic  ethers. 

Banana  essence  consists  of  a  mixture  of  amylo-acetic  ether,  and  some 
butyric  ether  dissolved  in  alcohol. 

Essence  of  raspberries  is  usually  made  by  mixing  acetic  ether  with  an 
alcoholic  essence  of  orris  root 

Quince  Essence, — In  making  this  essence  pelargonic  acid  has  to  be 
prepared  as  a  first  step.  This  acid  is  contained  in  the  oil  of  Pelargonium 
roseum,  from  which  it  may  be  obtained  by  combining  it  with  potassa,  but 
more  advantageously  it  is  made  from  oil  of  rue,  by  heating  it  in  a  retort 
with  nitric  acid  previously  diluted  with  an  equal  measure  of  water,  remov- 
ing from  the  fire  as  soon  as  the  reaction  commences,  afterwards  boiling  with 
cohobation  until  nitrous  acid  vapors  cease  to  be  evolved ;  the  oily  acid  is 
then  removed,  washed  with  water,  combined  with  potassa,  and  a  neutral 
strong  smelling  oil  separated,  after  which  the  solution  of  pelargonate  of 
potassa  is  decomposed  by  sulphuric  acid. 

Pelargonic  acid  is  now  sufficiently  pure  for  the  preparation  of  the  ether ; 
it  still  contains  a  resinous  substance,  from  which  it  may  be  purified  by  recti- 
fication, combining  with  caustic  baryta,  and  decomposing  the  crystallized 
salt  with  diluted  sulphuric  acid.  Pelargonic  acid,  by  a  continued  digestion 
with  alcohol,  is  converted  into  pelargonic  ether,  which  is  obtained  purer 
and  in  a  shorter  time,  by  saturating  an  alcoholic  solution  of  pelargonic  acid 
with  muriatic  acid  gas,  washing  the  separated  ether  with  water,  and  drying 
it  over  chloride  of  calcium.  If  the  pare  ether  is  sought  this  may  be  recti- 
fied ;  it  consists  of  CJlfi^C^fi^O^ 

The  pelargonic^  also  called  cmanthic,  ether,  dissolved  in  alcohol  consti- 
tntes  the  essence  of  quince.  An  impure  pelargonic  ether  is  said  to  be  used 
in  England  for  imparting  to  potato  spirit  the  flavor  of  whisky. 

Fusel  oil  of  wine  was  supposed  to  be  cenanthic  ether,  and  has  been  fre- 
quently confounded  with  pelargonic  ether.  According  to  late  investiga- 
tions of  Fischer,  it  i«  a  mixture  of  caprinic,  caprylic,  and  other  allied  ethers. 
Probably,  however,  the  fhsel  oil  contained  in  the  different  wines  varies  in 
the  kinds  and  proportions  of  the  ethers.  This  fusel  oil  is  the  cause  of  the 
persistent  smell  of  all  or  most  wines,  and  is  quite  distinct  from  their  bouquet, 
which  in  some  wines  is  wanting  altogether.  It  is  obtained  by  careful  dis- 
tillation of  the  ferment  of  wines  mixed  with  half  its  measure  of  water,  a 
little  cenanthic  acid  may  be  removed  by  agitation  of  the  distillate  with  some 
carbonate  of  soda,  the  liquid  is  then  heated,  the  ether  rises  to  the  surface, 
and  is  obtained  free  of  water  by  standing  over  chloride  of  calcium. 

The  bouquet  of  wines  which  is  formed  after  fermentation  is,  probably, 
due  to  the  presence  of  acetic,  butyric,  valerianic,  and  other  ethers ;  but  our 
knowledge  of  its  true  chemical  nature  is  ver}-  limited. 

Most  alcoholic  liquors  are  subject  of  adulteration  and  sophistication,  ft)r 
which  purposes  some  of  the  artificial  ethers  are  used,  usually  tof^ether  with 
sweet  spirits  or  alcohol  freed  from  fusel  oil.  Thus  formic  ether  is  used  to 
impart  to  alcohol  the  flavor  of  arrack,  and  constitutes  the  chief  ingredient 
in  what  is  called  essence  of  arrack  ;  and  butyric,  valerianic,  «bW^i  ^^\.T^\v:i 
ethers  enter  into  the  composition  of  the  so-called  e8»ence  o/  rai^x. 
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CHAPTER  V. 

FIXED  OILS  AND  FATS. 

The  fixed  oils  and  fats  form  so  natural  a  group,  that  they  may  be 
conveniently  classed  together,  though  both  of  vegetable  and  anuial 
production. 

They  resemble  the  preceding  groups  of  ternary  organic  princii^ 
in  being  nutritious  in  the  sense  in  which  that  term  applies  to  dod- 
nitrogenized  principles.  The  very  large  proportion  of  carbon  tbcy 
contain  peculiarly  adapts  them  to  maintain,  by  combustion  in  m 
lungs  and  capillaries,  the  heat  required  in  the  various  processes  of  the 
economy.  In  medicine,  they  are  used  for  this  in  connection  with 
certain  demulcent,  alterative,  and  cathartic  propertiesy  pertaining  to 
particular  individuals  of  the  group.  Thev  constitute  the  chief  vehicleB 
for  medicines  to  be  applied  externally,  wliether  in  ointments  in  which 
the  oil  is  usually  not  aecomposed,  or  in  liniments  and  plasters,  in  some 
of  which  a  decomposition  of  the  oil  is  intentionally  efifected.  The 
fixed  oils  enter  largely  into  the  food  of  animals,  and  of  the  haman 
race ;  they  are  accumulated  particularly  in  the  fruit  and  seeds  of 
plants,  and  exist  associated  with  other  nutritive  materials^  in  the  straw 
and  stalks  as  well  as  the  seed  of  the  cereal  grasses. 

The  following  proportions  of  fixed  oils  nave  been  ascertained  to 
exist  in  the  several  substances  named:  in  Indian  com,  8.8  per  cent; 
oats,  6.9;  fine  wheat  flour,  1.4;  bran  from  wheats  4.6;  rice,  055;  hay 
and  straw  from  8  to  5;  olive  seeds,  54;  flaxseed,  22;  almonds»46; 
walnuts,  50 ;  cocoa-nut,  47 ;  yelk  of  eggs,  28 ;  cow's  milk,  8.18  per 
cent. 

Adulterations, — The  chief  adulterations  to  which  the  fixed  oils  are 
subject,  are  mixtures  of  tlie  finer  and  more  expensive  kinds  with  the 
cheaper.  These  may  be  detected  by  variations  of  the  specific  gravity 
from  the  normal  standard,  though  as  the  several  oils  only  vary  from 
.865  to  .970  sp.  gr.,  this  means  of  detection  becomes  a  matter  of  con- 
siderable nicety.  It  has  been  proposed  to  applv  this  test  at  the  tem- 
perature of  boiling  water,  but  we  have  too  little  data  to  make  this 
generally  available.  The  sp.  gr.  of  each  of  the  fixed  oils  mentioned 
in  this  work,  as  far  as  known,  is  given  in  the  syllabus  which  fol- 
lows. 

The  odor  of  oils,  if  carefully  observed,  will  be  found  a  good  means 
of  detecting  their  adulterations,  especially  when  heat  is  applied.  A 
known  pure  sample  being  obtained,  may  be  heated  in  a  spoon  and 
compared  with  a  quantity  of  the  suspect^  oil  similarly  heated. 

The  presence  offish  oil  in  the  vegetable  oils  is  detected  by  passing 
a  stream  of  chlorine  through  them.  The  pure  vegetable  oils  are  not 
materially  altered,  but  a  mixture  of  the  two  turns  dark  brown  or 
black. 
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On  adding  a  drop  of  concentrated  sulphuric  acid  to  about  ten  drops 
of  a  fixed  oil,  coloration  is  produced,  varying  with  the  different  oils ; 
fish  oils  turn  reddish  or  violet ;  rape  seed  and  oil  of  black  mustard 
greenii^h-blue ;  olive  oil  yellowish,  then  greenish;  linseed  oil  dark 
brown  and  black. 

Solubility  in  alcohol  is  another  fact  which  is  useftil  in  determining 
the  genuineness  of  oils.  Castor  oil  is  soluble  in  its  own  weight  of 
alcohol  of  .820  sp.  gr.  Croton  oil  dissolves  in  the  same  proportion  in 
alcohol  of  .706  sp.  gr.  Olive  oil  is  nearly  insoluble.  Oil  of  almonds 
dissolves  in  25  parts  of  cold  and  6  parts  of  boiling  alcohol. 

The  boiling  point  of  fixed  oils  varies  from  500°  to  600°  F.,  so  that 
we  might  detect  the  admixture  of  the  volatile  oils,  hydro-carbons  from 
coal,  &c.,  by  raising  the  temperature  an^  noticing  the  point  at  which 
ebullition  commences,  and  the  nature  of  the  distillate. 

Chemical  History, — The  vegetable  and  animal  fitts  are  mixtures  of  differ- 
ent proximate  constitaents,  each  of  which  consists  of  a  fatty  acid  and  a  base, 
analogous  in  behavior  to  the  ethers  treated  of  in  the  last  chapter,  with  the 
difference  that  it  requires  three  equivalents  of  acid  for  saturation.  Sepa- 
rated from  its  acid  it  combines  with  water  so  that  its  alcohol  glycerin  is 
obtained.  The  ether  which  exists  in  the  fats  has  been  called  by  Berzelius 
oxide  of  lipyle,  and  has  also  received  the  name  of  oxide  of  glyceryle ; 
glycerin  being  its  hydrated  oxide. 

When  a  fixed  oil  is  treated  with  an  alkali,  the  latter  combines  with  the 
fatty  acids  and  forms  a  soap.  Soaps,  therefore,  are  salts,  the  acids  of  which 
are  derived  from  the  fixed  oils ;  if  the  base  is  an  alkali  they  are  soluble  in 
water,  and  to  a  certain  extent  also  in  alcohol ;  the  soaps  of  the  alkaline  earths 
and  the  metallic  oxides  are  insoluble  in  both  menstrua ;  the  term  soap  is  for 
this  reason  not  commonly  applied  to  those  compounds,  and  the  Pharmaco- 
poeia recognizes  one  of  them,  the  lead  soap,  by  the  name  of  Emplastrum 
Flumbi. 

The  acids  which  are  present  in  the  natural  fats  are  mostly  homologous 
compounds  of  the  general  formula  CnHnO^.  The  first  two  of  the  series, 
formic  acid,  C^H^O^,  and  acetic  acid,  C\H^O^,  are  thin  liquids,  readily  solu- 
ble in  water  and  alcohol ;  the  next  two,  propionic,  CgHjO^,  and  butyric  acid, 
CgH^O^,  are  oily  liqnids,  soluble  in  water,  but  separated  from  their  solutions 
by  chloride  of  calcium,  and  boil  at  287°  and  314°.6  respectively.  The  fol- 
lowing acids  of  the  series  are  oily  and  but  sparingly  soluble  in  water  : — 


Yalerianie  acid  C^ffl^fi^.    In  valerian  root,  and  the  fat  of  the  dolphin ;  boiU  at  347*^* 
Capronio        **     CfgHijO^.     In  cow  batter,  and  coooa-nat  oil ;  boils  at  3860. 
OSnantbjlio  "    C|4U,404.     Formed  in  the  oxidation  of  castor  oil,  &c.,  besides  other 

products  ;  boiling  point  425. 
Caprjlio        **    C^^R^fi^,     In  cow  batter,  cocoa-nat  oil,  haman  fat,  and  in  the  fasel  oil 

of  i^e,  rice,  and  beet-root  spirit ;  boiling  point  457^. 
Pelargonio     "    C^gHigO^.     In  pelargoninm,  rosieam,  and  by  the  oxidation  of  oil  of  me ; 

boiling  point  500°. 


All  the  above  liquid  acids  possess  a  strong  odor;  some  of  them  having 
been  sufficiently  treated  of  in  the  last  chapter,  and  others  being  reserved  for 
the  chapter  on  Orpranic  Acids,  we  may  pass  to  a  series  of  the  solid  fatty 
acids,  which,  with  the  exception  of  the  first,  are  destitute  of  odor. 
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Caprinio  acid 
Uarinio     ** 


MyriBtic     « 
Palmitio    ** 


Margario    ** 
Steario      ** 


C^H„04. 


In  cow  and  goat  batter,  ooooa-nat  oil,  Tftrions  AimI  oUIi 

&o. ;  foflible  at  80O.5. 
Laurostoario  acid.     In  the  fruit  of  Laums   nobtUSt  !■ 

coooa-nat  oil,  pichnrim  beans,  and  in  spennaoeti ;  fnsiUe 

at  110O.5. 
In  tlie  expressed  oil  of  nutmegs ;  fusible  at  120O.8« 
In  palm  oil,  in  Chinese  wax,  tallow,  suet,  in  hanuui  fit, 

butter,  lard,  olive  oil,  oocoa-nut  oil,  wax,  spermaeeti ;  ( 

of  myrtle  wax  is  this  acid ;  bj  fusing  oleio  acid  with  HC^ 

KO ;  fusible  at  I430.6. 
Is  a  mixture  of  10  p.  stearic  and  90  palmitio  add. 
In  suAt,  lard,  cocoa-nut,  oil  and  most  other  animal  and  veg^ 

table  fats  ;  fusible  at  1560.6. 
Arachio     *'        C40H40O4.    In  the  fruit  of  Araohis  hypogsa ;  fusible  at  167^. 

It  will  be  observed  that  the  members  of  the  series  commencing  with  capri- 
nic  acid  differ  from  the  next  /ollowing  by  CJS,^ ;  whether  there  are  uj 
natural  fatty  acids  between  those  mentioned  in  the  syllabus  has  not  been  de- 
finitely settled.  Some  other  fatty  acids,  containing  more  C  than  the  above, 
have  been  discovered,  but  it  is  asserted  that  they  have  not  been  obtained  in 
a  pure  state ;  we  name  only 

Behenio  acid  C^fi^fi^,  (?)    In  Behen  oil  from  Moringa  aptera. 
Cerotinic  "    G54H54O4.  (?>.    In  beeswax,  in  the  free  state,  and  in  Chinese  wax ;  ftisiUi 

at  1700. 

Besides  these  acids  there  occur  others  in  fats  of  the  composition  C.H^O«; 
the  series  is  not  nearly  as  complete  as  the  foregoing,  and  it  is  uncertain  even 
whether  the  first  one  mentioned  in  the  syllabus  really  belongs  to  it.  The  fol* 
lowing  comprises  the  few  that  are  known  : — 


Carbonic  acid  CgO^. 
Aa*«i«m        i(     nut 


Acrjllc 
Crotonic  " 
Damaluric  " 
Moringic  " 
H/pogaeic    •* 


Gfiadic 
Oleio 

Elaic 

Balenic 
Bruuic 


It 

u 

It 
c< 


C,H.O.. 
Caio^ 

C«H,o04.  (0 


b:(2C02).     Gaseous. 

By  the  oxidation  of  acrolein ;  liquid. 

In  oroton  oil ;  not  acrid  nor  purgative ;  liquid. 

In  the  urine  of  man,  the  cow,  and  the  horse ;  liquid. 

In  the  oil  of  Moringa  aptera ;  solid  at  31P. 

Phjsetic  acid.     In  the  oil  of  Arachis  hjpogsa  and  the 

liquid  fat  of  the  Cetaceas ;  fusible  at  93^. 
67  NO,  from  the  former;  fusible  at  lOOO. 
In  the  fat  of  most  animals,  and  in  all  undrjing  T«f»- 

table  oils ;  solid  at  250 ;  oxidises  readily. 
From  oleio  aoid  by  NO.:  inodorous,  tasteleis;  ftuible 

at  1110. 
In  the  oil  of  Bal»na  rostrata ;  solid  at  40O. 
Sinapio  acid.     In  the  oil  of  mustard ;  ftuible  at  990. 


A  few  other  acids  of  a  different  composition  are  met  with  in  some  fixed 
oils,  among  which  we  mention — 

Olinio  aoid      Compos.  (?)     In  the  drying  oils,  linseed,  nut,  hemp-seed^  poppj-seed 

oil,  &c. 
Rioin-oleic  acid  C^Hg^O,.      In  castor  oil ;  solid  at  about  150. 


Most  of  these  acids  are  combined,  as  has  been  stated  above,  with  the  ether 
of  a  triatomic  alcohol,  the  oxide  of  glyceryle ;  but  some  fatty  bodies  contain, 
either  besides  this  or  altogether,  other  bases,  of  which  the  following  syllabus 
will  give  a  view ;  they  are  the  ethers  of  monatomic  alcohols : — 

Oxide  of  cetyle    C„H„0.     In  spermaceti  with  palmitic  acid  (oetin). 
ceryle    C^U^jO.     In  Chinese  wax  with  cerotinic  aoid. 

metyle  Cf^H^iO.     In  beeswax,  the  portion  insoluble  in  boiling  alcohol,  with 

palmitic  acid  (royricin). 


4< 
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The  compounds  of  the  fatty  acids  with  the  oxide  of  gljcerjle  are,  by 
common  consent,  called  by  the  name  of  the  acid,  changing  the  termination 
tc  into  tVi.  Thos  myristin  is  CJlfi^^ZC^^O^]  palmitin,  Cfifltf^^wf^fi^  i 
stearin,  C.H^O„30„H„0, ;  arachin,  C,H,0„80^^,gO, ;  olein,  C.H,0^ 
SCmH^O,.  All  these  fats  contain  three  equivalents  of  acid,  but  others 
with  two  and  one  equivalent  have  been  obtained  artificially ;  they  are  desig- 
nated in  organic  chemistry  by  prefixing  to  the  former  the  word  <rt,  to 
the  next  di,  and  to  the  last  mono.  Ordinary  stearin  is,  according  to  the 
chemical  nomenclature,  tristedrin ;  the  artificial  distearin  has  the  formula 
C>H,0,,H0,2C,eH„0j,  and  the  monoatearin  C^Iifi^,2110,C^HJ)^ 

To  obtain  these  acids  in  a  pure  state  is  usually  a  matter  of  difficulty ; 
fractional  precipitation  must  be  frequently  resorted  to. 

Emplastrum  Plumbi  U.  S.  P.  .  {Lead  Plaster.) 

Take  of  Oxide  of  lead,  in  fine  powder,  thirty  troyounces. 
Olive  oil  fifty -six  troyounces. 
Water  a  sufficient  quantity. 

Sift  the  oxide  of  lead  into  the  oil,  contained  in  a  suitable  vessel,  of 
a  capacity  equal  to  twice  the  bulk  of  the  ingredients.  Then  add  half 
a  pint  of  boiling  water,  and  boil  the  whole  together  until  a  plaster  is 
formed ;  adding  from  time  to  time,  during  the  process,  a  little  boiling 
water,  as  that  first  added  is  consumed. 

This  is  made  usually  on  a  large  scale  by  manufacturing  pharmaceu- 
tists, some  of  whom  make  it»  with  its  kindred  preparations^  their  lead- 
ing or  exclusive  article  of  manufacture. 

The  process  requires  that  olive  oil  (lard  oil  does  not  produce  a  nice 
product)  should  be  boiled  with  finely-powdered  oxide  of  lead  (litharge) 
and  water  for  a  long  time,  until  they  unite  into  a  mass  of  a  soft  solia 
consistence,  which  is  tenacious,  and  readily  rolled  upon  a  wet  marble 
slab  into  rolls  of  suitable  size,  which  are  allowed  to  harden  by  macera- 
tion in  a  trough  of  cold  water  and  subsequent  exposure  to"  the  air ; 
one  gallon  of  oil  yields  about  twelve  pounds  of  plaster. 

Ij&ad  plaster  is  usually  found  in  commerce,  in  rolls  of  various  sizes, 
from  half  an  ounce  to  half  a  pound  in  weight,  called  simple  diachylon^ 
or  lead  plaster ;  sometimes,  tnough  rarely,  it  is  spread  upon  cotton 
cloth  by  machinery,  and  sold  bj  the  yara  like  adhesive  plaster  cloth. 
It  is  milder  and  less  irritating  in  its  action  upon  highly  inflamed  sur- 
faces, though  less  adhesive  than  that  well-known  and  useful  application. 
Postponing  to  another  chapter  the  practical  details  in  regard  to  these, 
and  the  numerous  compounds  into  which  they  enter,  it  will  be  appro- 
priate in  this  place  to  introduce  to  notice,  what  was  formerly  a  resi- 
duary product  of  the  manufacture  of  lead  plaster,  but  is  now  made 
directly  from  fixed  oils. 

Glycerin.    C^H^Oj+SHO. 

Glycerin  is  a  colorless,  odorless,  sweet  liquid,  resembling  svrup, 
having  a  sp.  gr.  of  from  1.25  to  1.278 ;  it  may  be  classified  among  pseu- 
do  su^rs,  see  page  512 ;  but  in  chemical  behavior  it  is  a  triatomic  alco- 
hol of  the  hypothetical  radical  glyceryle,  C^H^.  Glycerin  is  separated 
from  oils  in  tne  process  of  their  saponification,  and  may  be  obtained 


650  FIZXD   OILS  AND   FATS. 

by  evaporation  from  the  water  in  whioh  lead  plaster  has  been  made, 
care  being  tiJken  to  precipitate  any  lead  held  in  solution,  by  solphii- 
retted  hyarogen,  and  to  drive  off  the  excess  of  this  gas  bj  heat 

There  are  several  qualities' of  glycerin  in  our  markets ;  the  cheapot 
is  made  from  the  waters  from  which  soap  has  been  separated ;  thtt 
which  is  collected  as  a  residuary  product  from  the  plaster  manu&e- 
ture  has  been  almost  superseded  by  that  distilled  from  fats  by  highly 
heated  steam. 

Of  the  latter,  which  is  the  best  variety,  that  imported  from  Price's 
Candle  Co.,  London,  and  that  made  by  Henry  Bower,  of  Philadelphia, 
are  to  be  preferred ;  they  are  both  destitute  of  odor,  and  have  nearly 
the  requisite  specific  gravity.  These  articles  are  believed  to  be  mi^ 
from  palm  oil,  while  that  obtained  from  the  refuse  of  the  manufacture 
of  stearin  candles,  from  lard,  is  seldom  destitute  of  an  odor  when  heated, 
which  is  &tal  to  its  use  for  a  large  number  of  the  purposes  to  which 
it  is  designed. 

When  made  by  distillation,  glycerin  is  often  contaminated  with 
Cicroleine,  a  peculiar  volatile  principle  to  which  it  owes  its  acridity. 
Some  specimens  have  a  saline  laste,  evincing  important  impurities  in 
view  of  the  uses  to  Which  it  is  applied.  A  recipe  for  the  preparation 
of  glycerin  is  given  by  Dorvault  in  "L'Officine:"  a  convenient  quan- 
tity of  a  fixed  oil  or  fat  is  to  be  saponified  by  milk  of  lime,  then  the 
liquid  is  separated  from  the  insoluble  lime  soap,  and  sufficient  diluted 
sulphuric  acid  added  to  precipitate  as  sulphate  the  excess  of  lime  held 
in  solution.  Evaporated  bv  a  water  bath,  and  treated  with  strong 
alcohol,  glycerin  is  obtained. 

The  lime  soap,  which  is  here  a  residuary  product,  can  be  made 
available  for  furnishing,  by  decomposition  with  sulphuric  acid,  stearic 
and  palmitic  acids,  to  be  used  in  the  soap  and  canale  manufacture. 

The  following  description  of  glycerin  is  from  the  U.  S.  Pharmaco- 
poeia:— 

A  colorless,  inodorous,  syrupy  liquid,  of  a  sweet  taste,  and  having  the 
specific  gravity  of  1.25.  It  is  soluble  in  water  and  in  alcohol,  but  not  in 
ether.  Exposed  to  a  full  red  heat,  it  takes  fire,  and  bams  with  a  Uae 
flame.  It  is  destroyed  by  distillation  in  contact  with  air,  but  may  be  dis- 
tilled unchanged  with  steam.  It  combines  with  potassa  and  baryta,  and 
also  with  sulpharic  acid.  When  dilated  with  water,  it  affords  no  precipi- 
tate with  hydrosalphate  of  ammonia  or  ferrocyanide  of  potassium. 

It  is,  of  recent  time,  much  employed  as  a  substitute  for  oilsi,  having 
a  remarkable  property  of  soothing  irritable  conditions  of  the  mucous 
surfaces,  and  at  the  same  time  mixing  in  all  proportions  with  water, 
and  with  most  aqueous  mixtures. 

It  is  a  most  useful  application  in  the  dry  and  parched  condition  of 
the  mouth  so  often  present  in  disease,  to  which  it  may  be  applied 
either  by  painting  it  over  the  dry  surface  with  a  brush,  or  by  swal- 
lowing  it  diluted  with  water.  For  a  certain  form  of  deafness  resulting 
from  dryness  of  the  tympanic  membrane  it  is  one  of  the  best  of  reme- 
dies. It  is  used  in  certain  scaly  skin  diseases,  as  lepra.  It  is  a  usefal 
application  to  sore  nipples,  also  to  burns  and  excoriated  surfaces^  and 
is  added  to  poultices  to  keep  them  moist.    Its  substitution  for  almond 
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and  olive  oil,  in  the  preparation  of  delicate  ointments,  is  seldom  pro- 
ductive of  advantage ;  it  must  be  remembered  that  it  is  not  periectly 
miscible  with  the  fixed  oils.-  It  is  not  liable  to  become  rancid  as  oils 
are,  and  it  imbibes  the  essential  oils  from  plants  digested  in  it  with 
remarkable  avidity,  so  that  it  is  well  adapted  to  the  preparation  of 
liniments  and  lotions ;  it  is  also  miscible  with  soaps.  From  its  remark- 
able solvent  power  over  chemical  agents  it  is  much  used  in  pharmacy, 
and  the  name  glyceroles  is  applied  to  solutions  containing  it  Glycerin 
is  an  excellent  vehicle  for  subacetate  of  iead,  which,  on  admixture 
with  common  oils,  as  in  Goulard's  cerate,  is  alwavs  converted  into  a 
compound  of  the  oil-acid  with  oxide  of  lead ;  and,  on  admixture  with 
water,  as  in  lead-water,  immediately  begins  to  be  decomposed,  depo-. 
siting  carbonate  of  lead,  so  that  the  solution  in  a  short  time  becomes 
inert.  Glycerin  is  miscible  in  all  proportions  with  liquor  plumbi  sub- 
acetatis^  and  under  the  name  of  LinimerUum  plumbi  subacetatU,  a  for- 
mula is  inserted  which  I  think  an  improvement  on  any  of  the  old 
preparations  of  lead. 

NUrO'Olycerin  or  OUmoin.     CaH^CNOJ.Oe-f  3Aq. 

This  compoand,  which  for  years  past  has  attracte4  some  little  attention  as 
a  remedy  for  headache,  is  prepared  by  adding  ^  oz.  anhydrous  glycerin,  with 
constant  agitation,  to  a  mixture  of  2  oz.  sulphuric  and  1  oz.  fumigating 
nitric  acid,  pouring  It  into  50  oz.  water  and  washing  it  upon  a  filter. 

It  is  a  colorless  oil  possessing  a  sweet  taste,  sp.  grav.  1.28,  soluble  in  180 
p.  water  and  very  readily  soluble  in  alcohol  and  ether ;  when  heated  it  A*e- 
quently  explodes ;  even  at  ordinary  temperature  nitrous  acid  is  sometimes 
evolved  and  the  residue  consists  of  oxalic  acid  and  glyceric  acid.  A  drop 
of  the  acid  brought  in  contact  with  the  lips,  or  even  the  vapors  produce  the 
most  distressing  headache.  It  is  said  to  have  been  prescribed  by  homceo- 
pa'.hic  practitioners. 

As  before  mentioned,  only  the  alkaline  soaps  are  soluble  in  water 
and  alcohol ;  their  consistence  varies  with  the  alkali,  the  potassa  soap 
being  the  softest,  the  soda  soap  invariably  harder  than  the  former. 
The  following  list  comprises  those  which  are  most  usually  employed 
in  medicine,  though  occasionally  the  soap  of  a  finer  oil  than  olive  oil, 
like  the  cocoa-nut  oil  soap,  or  some  highly  odorized  one,  like  Windsor 
soap,  is  preferred. 

Soaps  usbd  in  Medicine. 

Sapo,  CastUe  aoap.  From  olive  oil  and  Boda ;  white  or  mottled  ;  used  aa 

an  antacid,  ezcipient  in  pills,  linimentom  saponk 
camph.  Ph.  U.  B.  1860. 
Sapo  Vulgaritf  Common  Soap,      From  animal  oil  and  aoda ;  naed  eztemall j  onlj  In 

the  preparation  of  opodeldoc,  linim.  saponia  cam- 
phor. Ph.  U.  B.  1850. 
Sopo  vtridit,  S,  niger,  S,  mollUy    From  potaiisa  and  Tarioaa  animal  and  Tegetable  fats ; 

Boft,  green  or  black  soap.  nsed  in  itch. 

Bmplastram     plumU,      Lead    From  litharge  and  oUto  oil ;  forms  the  basis  of  most 
plaster.  plasters.     (See  Emplastra,) 


Of    the  soaps,  perhaps  none  is  more  really  useful  for  ordinary 
domestic  and  for  surgical  purposes  than  the  genuine  Castile  soay. 
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abandantly  and  cheaply  supplied  in  our  markets.  Palm  soap  if 
second  only  to  this  in  its  emollient  properties.  The  introduction  of 
suet  (soap-iat)  is  a  common  means  of  increasing  the  irothing  proper- 
ties of  soap,  and  the  foregoing  being  quite  destitute  of  this  ingredient 
are  unsuited  to  use  in  shaving.  Soluble  glass,  silicate  of  alkali  is 
now  introduced  into  the  cheap  soaps  of  commerce,  by  which  an  im- 
mense saving  of  the  fatty  ingredient  is  attained,  and  the  use  of  resio, 
formerly  employed  for  the  same  purpose,  is  substituted. 

In  the  U.  S.  rharmacopoeia  of  1860,  only  Castile  soap  is  officinal ; 
it  is  designated  Sapo.  Soap  made  with  soda  and  olive  oil,  Sapo  vul- 
garis. Common  soap,  formerly  officinal  for  the  preparation  <^  solid 
opodeldoc,  has  been  dismissed  with  that  preparation.  Soap  made 
with  vegetable  oils  is  generally  soluble  in  cold  alcohol,  that  made 
with  suet  and  animal  oils  is  insoluble  in  alcohol  except  by  the  aid  oi 
heat. 

m 

List  of  the  Principal  Fixed  Oils  and  Fats  used  in  Mkdigini. 


1.   VSGBTABLB  OlLS. 

Olenm  olire  (sweet  oil    From  the  fniit  of  Olea  Earop»a,  hy  expression,  sp.  gr.  .9101 
or  olive  oil).  to. 9176 ;  a  light  jellow ;  nesrlj  inodoroas ;  of  8w«%«t  oily 

taste  ;  in  ointments,  plasters,  for  onlinarj  parposes^  sad 
perfumery. 
Olenm  amygdalae  dnl-    From  kernels  of  fruit  of  A.  communis  by  expression,  sp. 
ois.  gr.  .917.    Solid  at~120;  light  yellow;  Tory  bland;  ia 

ointments  and  perfumery. 
Oleum    sesami   (benne    From  the  seeds  of  Sesamum  indionm  and  orientale. 

oil). 
Oieum  arachidia  From  kernels  of  fruit  of  Araohis  hypogsa  by  expression, 

(groundnut  oil).  sp.  gr.  .874.  f 

Oleum     lini    (flaxseed    From  the  seed  of  Linum  usitatissimam,  sp.  gr.  .9347;  its 
oil).  soaps  are  very  soft ;  in  liniments ;  rarely  intemmlly ;  much 

used  in  the  arts. 
Oleftm     hehen     (behen    From  the  fruit  of  Moringa  aptera ;  In  ointments  and  pomades. 

oil). 
Oieum  bertholetim  (Bra-    From  kernels  of  fruit  of  B.  excelsa,  sp.  gr.  .917. 

xil  nut  oil). 
Oleum  theobromsB  (but-    From  roasted  seeds  of  Theobroma  eaoao,  sp.  gr.  .^92.   Solid 
UiT  of  cocoa,  oil  of        at  80^.     For  ointments,  suppositories,  and  soaps. 
chocolate  nuts). 
Oleum  fayi  (Beech  oil).     From  the  fruit  of  Fagus  sylTatioa;  rery  bland  soap,  siA; 

in  Germany  as  substitute  for  olire  oil. 
Oleum  lauri  (bayberry    Expressed  from  the  fruit  of  Laurus  nobilis ;  green ;  buty- 
oil).  raceouB,  granular;  rery  fragrsnt;  taste  bitter,  aromatie; 

in  ointment. 
Oleum  cocoia  (cocoa-nut    From  the  kernel  of  the  Cocos  nncifera ;  wbite ;  of  sweet 

oil).  taste;  yields  an  excellent  soap. 

Oleum  goAtypii  (cotton    From  the  seeds  of  Oossypium  herbaceam  ;  refined,  sp»  gr. 

SHed  oil).  .921. 

Oleiim  macidis  (solid).      From  the  aril! us  of  the  fruit  of  Hyristica  fhigrans ;  rasem* 

Oil  of  mace.  bles  the  next. 

Oleum  myristicx.  Expressed  from  the  nutmeg  of  Hyristioa  fragrana ;  reddish ; 

aromatic  odor  and  taste  ;  in  ointment  and  perftemeiy. 

Oleum  pal  mm  (solid).        Obtained  from  the  fruit  of  Elas  guineensis ;  orange  yellow; 

Palm  oil.  consistence  of  butter  ;  agreeable  odor ;  turns  easLl^  rancid. 

Oleum  papaverie  (poppy     From  the  seeds  of  Papaver  somnifemm,  sp.  gr.  .9343;  ligbl- 

oil).  yellow ;  nearly  inodorous  ;  is  a  drying  oil,  used  for  cull- 

nary  purposes,  and  as  adulteration  for  oIIts  oiL 
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Olenm    rioinl    (oMtor  From  seeds  of  Rioinns  capmnnis,  fp.  gr.  .9612;  netrly 

oil.)  oolorleM  or  jellowish;  nsed  as  pargatire. 

01«aiii    tiglii     (croton  From  the  seeds  of  Croton  tiglinm,  sp.  gr.  .947  to  .963 ;  light 

dl).  to  dark  jellow ;  readilj  soluble  in  alcohol ;  rerj  acrid 

and  drastic ;  blisters  the  skin. 

Cera  Japoniea   (Japan  Said  to  be  obtained  from  the  fruit,  and  leares  of  Rhus  suo- 

wax).  oedanea ;  white ;  hard ;  fracture  conchoidal. 

2.   AXIKAL  OlXJ. 

Adepe  (lard).  Prepared  fat  of  Sua  soroAh  the  hog. 

Butjfrum  (butter).  From  cream  by  mechanical  agitation. 

Sevum  (mutton  suet).  The  prepared  suet  or  fat,  from  Ovis  aries. 

Oleum  adipU  (lard  oil).  The  olein  separated  from  lard  by  expression,  sp.  gr.  .9008. 

Oleum  bubulum  (neat's  From  the  bones  of  Bos  domesticus,  the  ox. 

foot  oil.) 

OUmm  eeiacsi  (sperma-  From  the  oarity  in  the  upper  Jaw  of  Phjseter  macrooe- 

ceti  oil).  phalus. 

Oleum    lialicorx    (du-  From  the  Halioora  dugong  and  Australia ;  recommended  as 

gong  oil).  a  substitute  for  ood-liTer  oil. 

Olenm  morrl|u»  (cod-  From  the  liTers  of  Gadus  morrhua,  sp.  gr.  .9230  to  .9316. 

liTer  oil). 

3.  Aluid  Bodies  sot  Cohtaihiho  Gltckbih.  ^ 

Cera  flara  (beeswax).  The  substance  used  bj  the  bees  for  constructing  their  cells  ; 

used  in  ointments,  cerates,  plasters,  and  in  the  arts. 

Cera  alba  (white  wax).  Beeswax  bleached  bj  the  sunlight ;  used  like  the  former. 

Cera  CkinemU  (Chinese  According  to  St.  Julien,  prepared  bj  (Coccus  oeriferus,  like 

Wax).  beeswax ;  used  In  the  arts. 

Cetaceum    (sperma-  In  the  head  of  Physeter  maorocephalus ;  in  ointments  and 

ceti).  the  arts. 

Beharks  on  the  Fixbd  Oils. 

Of  the  foregoing  list  several  are  quite  bland,  agreeable,  and  desti- 
tute of  active  properties ;  of  these  oUum  sesami,  oleum  papaveris,  oleum 
arachidisy  oleum  caccto,  oleum  olivse,  oleum  amygtlalae,  latiy  be  substi- 
tuted for  each  other,  and  are  adapted  too  for  internal  use. 

Olive  oil,  of  the  finest  quality  met  with  in  commerce,  virgin  oil, 
salad  oil,  has  a  pale  yellow  or  greenish  color,  and  a  very  faint  and 
agreeable  odor;  its  taste  is  bland  and  pleasant,  though  sometimes  a 
little  acrid ;  its  specific  gravity,  at  77*"  F.,  is  stated  at  .9109,  .9176  at  59® 
F.  It  is  soluble  in  one  and  a  half  times  its  weight  of  ether,  but  almost 
insoluble  in  alcohol ;  it  generally  contains  a  solid  deposit  of  stearin 
and  palmitin  in  cold  weather,  which  is  readily  fused  by  a  slight  eleva- 
tion of  temperature.  The  best  generally  comes  in  bottles  which  hold 
from  f  sxij  to  f  Sxxiv,  or  in  small  flasks  covered  by  wicker  work, 
which,  after  they  are  emptied,  come  in  play  for  small  chemical  opera 
tions.  The  common  impure  oil  is  generally  rancid,  acrid,  and  dis- 
agreeable, and  often  abounds  in  green  coloring  matter;  it  is  obtained 
by  expressing  at  an  elevated  temperature  or  by  boiling  the»  expressed 
residue  with  water  and  skimming  off  the  oiL 

The  detection  of  adulterations  in  olive  oil  is  a  matter  of  no  gpreat  difficalty 
to  the  connoisseur,  as  any  admixture  of  inferior  oils  affects  the  taste  per- 
ceptibly.    The  following  are,  however,  more  generally  applicable. 

Pure  olive  oil,  when  shaken  in  a  vial  half  filled,  gives  a  bead  which  rapidly 
disappears,  but  if  adulterated  the  bubbles  continue  longer  before  they  burst. 
Pure  olive  oil  completely  solidifies  if  immersed  in  ice,  but  if  one  third  <si. 
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^  .;...•    .:!.  :  1  ^''-  y^Y^vy  seeil,  which  hiis  little  over 

..,.:.     :..e  :>:-.. ;i  luay  be  detected  by  mixing  uj.>on  a 

^^         .•...-.     >.i.'  A  :V*.*"  -Irops  oi  the  suspected  oil  with  about  an 

•.--.;>  . :  *.  :r.j  aoid ;  the  oil  of  poppies,  being  a  dry- 
^   >  ...:..; :.-.  \v'„:'.c  I'ae  almond  oil  soon  becomes  haril. 

>.  ;. — c>:Sii:v.\i:u  oi ientale  has  been  proiluce*!  iu  this 

>  "*.\v  •."..:.  '-v.  :i*  a  desirable  production  to  add  to  our 

".  >  ..  -.'.v     rio  rlun:  grows  well,  particularly  in  the  South, 

^      .      ^      .v!.-;  :.^  V  eld  ten  bushels  of  the  seeil  to  the  acn'; 

.-.:  V :".  v.,  I'.os  :wo  and  a  half  gallons  to  the  bushel.    The 

.».     ...v,:i>i  AS  2k va  as  the  frost  is  out  of  the  ground  iu 

'. :  ...,."'..  .i"-i  >'l-^  inches  distance  along  the  drills. 

V          '  •.>   -rv-^rtvNl  in  casks  in  considerable  quantity  fmm 
•  1       <  •'^L^raiurlv  employed  as  a  substitute  for  sweet  oil 


V      ^     " 
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for  table  use,  and  by  some  practitioners  i8()referred  to  oil  of  almonds. 
In  this  country  it  is  made  use  of  for  the  same  purposes,  and  is  besides 
often  fraudulently  substituted  for,  or  mixed  with  olive  and  almond 
oil,  which  see. 

Oil  of  Ghroundnuts. — A  fine  oil  is  now  extensively  made  both  in 
France  and  in  this  country,  by  expressing  groundnuts  between  hot 
plates  in  the  same  way  that  linseed  oil  is  prepared.  Its  chief  use,  as 
&r  as  I  can  learn,  is  to  adulterate  almond  and  olive  oils.  It  is  remark- 
ably free  from  unpleasant  properties,  and  if  thrown  into  commerce  under 
its  own  proper  name,  would  no  doubt  answer  many  purposes  in  the 
arts,  in  menicine,  and  in  domestic  economy.  Oil  of  groundnuts  has 
been  employed  in  place  of  neat's-foot  oil  for  citrine  ointment,  which, 
however,  is  apt  to  oe  too  soft  when  thus  prepared. 

Okum  Theohromse. — Cacao  butter,  the  solid  oil  of  chocolate  nuts, 
softens,  without  quite  fusing,  at  the  temperature  of  the  body;  its 
odor  and  taste  are  peculiarly  agreeable,  and  besides  its  application  to 
chapped  lips,  its  extensive  use  in  suppositories  and  its  occasional  em- 
ployment as  a  coating  to  pills^  it  has  been  ffiven  internally  as  a  substi- 
tute for  cod-liver  oil  and  other  fats;  it  is  liable  to  adulteration  with 
solid  animal  fats,  and  I  have  met  with  specimens  containing  wax  in 
considerable  proportion. 

Oleum  adipis,  oleum  linif  oleum  bubulum,  oleum  bertholetim,  oleum 
myriaticss  expressuvi,  oleum  macidis,  oleum  cocoie,  olefim  palmsSy  oleum 
eeiacei,  and  oleum  gossypii,  are  seldom  used  for  any  internal  form  of 
administration,  but  in  common  with  olive  and  almond  oil  have  their 
special  adaptations  and  uses  in  the  arts,  and  for  topical  applications  in 
medicine. 

Lard  oil  which  is  a  tolerably  pure  form  of  olein  when  freshly  and 
skilfully  prepared,  is,  however,  seldom  met  with  in  commerce  free  from 
a  disagreeable  rancid  odor;  on  this  account  it  is  rarely  employed  in 
medicine.  It  is  said  to  be  largely  exported  for  fraudulent  admixture 
with  olive  oil. 

Linseed  or  flaxseed  oil,  is  chiefly  used  to  mix  with  the  carbonates 
of  lead  and  zinc  in  the  manufacture  of  the  pigments  known  as  white 
lead  and  white  zinc ;  it  is  sometimes  substituted  for  this  use  by  a 
variety  of  inferior  oils,  which  possess  similar  drying  or  oxidizing  pro- 
perties. Boiled  linseed  oil,  particularly  if  litharge  or  acetate  of  lead 
IS  mixed  with  it  in  boiling,  is  remarkable  for  the  rapidity  with  which 
it  dries  into  a  hard  varnish-like  material.  This  oil  is  sometimes  used 
as  a  "healing"  cathartic  in  doses  of  one  or  two  ounces,  for  which  pur- 
pose the  cold  expressed  oil  is  preferable. 

Neafs'foot  oil,  as  usually  met  with,  is  so  offensive  that  it  is  only 
used  in  one  officinal  preparation,  in  which  it  is  often  substituted  by 
lard  or  lard  oil — unguentum  hydrargyri  nitratis.    It  may  be  made 

Eure  and  good  enough  for  internal  use,  and  in  England  it  is  said  to 
e  employed  for  frying  fritters ;  it  does  not  thicken  by  age. 

Oil  of  brazil-nuts  (oleum  bertholetiae),  when  properly  made,  is  of  a 
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bright  amber  color,  has  tke  peculiar  smell  and  taste  of  the  nnt^  and 
congeals  at  24^  F.  Dr.  Donnelly,  of  Philadelphia^  has  used  it  as  i 
substitute  for  olive  oil  in  plasters  and  ointments,  and  found  it  to  be 
well  adapted  for  such  purposes,  one  gallon  of  oil  requiring  six  pounds 
of  litharge  to  saponify,  and  yielding  a  good  plaster  of  a  rich  cream 
color,  and  12  oz.  of  a  superior  glycerin. 

Expressed  oil  of  nutmegs,  as  it  occurs  in  commerce,  is  of  the  consLst- 
ence  of  suet,  and  has  a  mixed  white  and  yellow  color,  and  a  strong 
odor  of  nutmegs ;  it  is  prepared  in  the  East  India  Islands  by  exposing 
the  bruised  nutmegs  contained  in  a  bag  to  the  vapors  of  boiling  water 
and  subjecting  it  to  pressure  between  heated  plates.  It  is  entirely 
soluble  in  boiling  ether ;  leaves  nearly  one-half  behind  on  being 
treated  with  cold  ether ;  the  residue  is  white,  pulverulent,  inodoroa& 
It  is  chiefly  used  for  external  applications  Where  a  mild  stimulant  is 
required. 

Expressed  oil  of  mace  is  now  very  seldom  met  with  in  commeroe; 
it  is  prepared  in  a  manner  similar  to  the  above,  has  the  consistency 
of  butter,  a  reddish  color,  and  an  agreeable  strong  odor  and  taste  of 
mace. 

Oocoa-mU  oil  is  obtained  by  expression  from  the  kernel  of  the  cocoa- 
nut  ;  it  is  of  the  consistence  of  suet  between  40**  and  50°,  and  semi- 
fluid between  75®  and  85® ;  it  is  liable  to  have  a  peculiar  odor  owing 
to  the  presence  of  caprylic  and  oapronic  acids  in  small  quantitie8» 
of  which  the  greater  part  may  be  removed  by  digesting  the  oil  for 
several  hours  with  coarsely-powdered  charcoal,  and  filtering  through 
paper  in  a  warm  place.  It  has  been  proposed  as  a  substitute  for  lardf 
especially  in  ointments  which  contain  much  vegetable  matter,  or  aque- 
ous mixtures,  of  which  it  is  able  by  trituration  to  take  up  one-third 
more  than  lard.  Its  keeping  well  without  getting  rancid  admirably 
adapts  it  for  such  purposes,  and  also  for  hair  oU;  it  is  readily  ab- 
sorbed by  the  skin  and,  therefore,  is  not  so  apt  to  stain  the  garments 
and  bedclothes.  Burnett's  cocoaine  is  understood  to  be  chiefly  com- 
posed of  this  oil. 

Palm  oil  is  consumed  largely  in  the  manufacture  of  soap,  to  which 
it  imparts  its  peculiar  odor  and  yellow  color ;  of  this,  however,  it  is 
deprived  by  exposure  to  air  and  light.  It  is  a  very  extensive  article 
of  commerce  in  England,  entering  into  many  of  the  cheaper  varieties 
of  soap,  and  in  pharmacy  being  used  in  the  manufacture  of  plastersi 
certain  pomades  and  ointments,  and  in  the  manufacture  of  gl^'cerin 
by  distillation.    It  is  a  soft  solid,  melts  at  117J®  F.,  sp.  gr.  .968. 

Sjiermaceti  oil  is  the  clearest  and  thinnest  of  the  whale  oils ;  it  is 
remarkably  adapted  for  greasing  heavy  machinery,  for  which  purpose 
it  is  in  great  demand ;  it  is  also  a  fine  oil  for  burning,  but  is  rarely 
used  in  medicine  or  pharmacy,  except  by  those  few  practitioners  who 
believe  it  a  good  substitute  for  cod-liver  oil. 

Cotton  seed  oil  is  obtained  by  expression  as  a  very  dark,  almost 
black,  tenaceous  oil,  which,  until  the  introduction  of  certain  processes 
for  its  purification  and  bleaching,  was  deemed  of  no  commercial 
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valne ;  it  has  since  become  a  very  large  article  of  commerce,  and  is 
used  in  the  arts  for  many  of  the  purposes  to  which  the  bland  fixed 
oils  are  applicable,  and  also  for  the  aaulteration  of  olive  oil  and  the 
other  more  expensive  oils.  It  has  been  used  successfully  in  several 
officinal  ointments.    {See  "  Am.  Joum.  Pharm.,"  1861,  page  208.) 

Oleum  ricini,  oleum  tigUi,  oleum  morrhuae,  and  oleum  haltcoree,  are 
medicina>,  and  used  as  internal  remedies. 

Castor  oil  is  a  viscid,  transparent^  light  yellow-colored  oil,  specific 
gravity  .9575,  at  77^,  Its  taste  and  smell,  when  of  a  fine  quality,  are 
very  slight,  though  its  extreme  viscidity  renders  it  disagreeable.  It 
is  peculiar  in  being  miscible  with  absolute  alcohol,  in  all  proportions, 
and  in  rendering  other  oils,  mixed  with  it  in  certain  proportions^  also 
soluble ;  it  also  dissolves  some  alcohol,  but  this  property  diminishes 
with  the  strength  of  the  alcohol.  The  principal  kinds  found  in  the 
commerce  of  the  United  States  are,  the  American  oil,  which  is  pro- 
duced principally  in  the  Western  States  and  comes  in  casks ;  a  variety 
said  to  be  expressed  principally  in  New  York  from  seeds  imported 
from  the  East  Indies;  and  the  East  India  oil,  which  is  imported  in  tin 
cans  from  Bombay  and  Calcutta.  The  latter  article  is,  I  think,  gene- 
rally the  best,  either  from  the  agitatioQ  to  which  it  is  subjected  in  tbo 
hold  of  the  vessel  during  a  long  voyage,  a  great  part  of  the  time  in 
the  tropics,  producing  a  separation  of  its  albuminous  ingredient,  and 
thus  clarifying  it»  or  from  some  peculiarity  in  its  preparation.  A  can 
of  this  oil  is  often  found  cloudy  near  the  bottom,  white  the  upper  por- 
tion may  sometimes  be  racked  off  remarkably  clear  and  free  from 
odor  and  taste. 

The  English  castor  oil,  so  much  esteemed  here,  has  been  selected 
from  the  best  East  India  oil  and  submitted  to  filtration,  and  after- 
wards bleached  by  exposure  to  the  sun.  The  blue  tinge  of  color  of 
bottles  in  which  it  is  sold,  by  neutralizing  the  yellow  rays  reflected 
from  the  oil,  give  it  the  appearance  of  great  freedom  from  color.  {See 
Pharmaceutical  Notes  of  Travel,  by  the  author,  "  Am.  Joum.  Pharm.," 
voL  XXX.  p.  114.) 

The  Palma  Christi,  which  produces  the  valuable  seed  yielding  this 
oil,  is  a  beautiful  annual  plant,  readily  cultivated  in  our  climate  from 
the  seed.  It  grows  to  the  height  of  from  six  to  ten  feet,  and  is  one  of 
the  most  ornamental  of  annuals  for  garden  or  lawn. 

The  seeds  are  powerfully  acrid  and  cathartic.  The  activity  of  these 
and  the  oil  depends  upon  an  acrid  principle,  said  to  be  resinoid,  which 
is  invariably  present  in  it,  and  is  modified  by  the  bland  demulcent 
properties  of  the  oil,  rendering  it  one  of  the  most  useful  of  cathartics. 

The  leaves  of  Palma  Christi  have  come  into  use  within  a  few  years 
as  an  application  to  the  mammse,  with  a  view  to  promote  the  flow  of 
milk ;  an  extract  prepared  from  them  is  spread  upon  cotton  cloth  and 
applied  to  the  mammas;  an  infusion  is  recommended  for  the  same 
purpose,  to  be  taken  internally. 

Great  quantities  of  castor  oil  are  consumed  in  the  preparation  of 
applications  for  the  hair,  it  being  now  generally  preferred  to  bear's 
oil,  which  was  formerly  much  in  vogue  for  this  purpose.    For  greaa- 
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ing  the  hair,  it  should  have  a  small  admixture  of  alcohol  to  diminish 
its  viscid  properties,  while  for  hair  restoratives,  such  as  are  called 
katharion,  tricopherous,  kc.,  the  alcohol  is  in  larger  proportion,  the 
oil  being  added  to  diminish  the  drying  and  crisping  properties  of  the 
spirits  used.  Recipes  for  preparations  of  this  composition  are  givm 
in  the  chapter  on  Perfumery  and  Toilet  Preparations, 

Croton  oily  like  the  foregoing,  is  the  product  of  the  seeds  of  one  of 
the  family  Euphorbiacese.  It  is  imported  in  bottles  holding  about 
twenty  ounces.  Its  powerful  irritant  and  drastic  cathartic  propertiei^ 
in  doses  of  from  one  to  two  drops^  are  well  known.  In  applying  it 
as  a  local  irritant  for  producing  a  pustular  eruption,  it  is  usually  di- 
luted with  twice  the  quantity  of  olive  oil ;  it  should  then  be  carefully 
and  conspicuously  marked /or  external  use. 

Pure  croton  oil  is  soluble  in  about  its  own  bulk  of  very  strong 
alcohol,  but  in  two  or  three  days  nearly  all  the  oil  separates.  One 
of  the  most  ready  ways  of  testing  its  quality  is  to  try  its  effect  upon 
the  skin ;  if  pure,  the  speedy  appearance  of  the  eruption  may  be  anti- 
cipated.   {See  Am.  Joum.  Pharm.,  1860,  p.  806.) 

Cod-liver  oil,  as  supplied  to  the  American  market^  is  largely  pre- 
pared upon  our  New  England  coast,  and  that  of  Newfoundlano,  in 
connection  with  the  cod  fisheries.  Three  different  commercial  varie- 
ties are  produced,  which  vary  in  quality  according  to  the  skill  and 
care  expended  in  their  preparation.  Pale  cod-liver  oil  is  prepared  in 
New  England  by  cutting  up  the  fresh  livers  and  throwing  them  into 
water  in  a  large  tank  arranged  for  the  application  of  heat.  A  fire 
bein^  kindled,  the  oil  rises  to  the  surface  and  is  skimmed  off;  by 
standing,  even  after  being  barrelled,  a  deposit  separates  which  allows 
of  the  clear  oil  being  racked  off.  It  is  abundant  m  our  markets  within 
a  few  years,  being  used  exclusively  in  medicine,  and  commanding  a 
price,  by  the  gallon,  of  from  $2  to  $8. 

The  other  most  common  variety  is  the  dark  brown  oil.  The  liven 
being  thrown  into  a  heap  exposed  to  the  sun,  are  thus  allowed  to  be- 
come decomposed,  and  the  oil  is  collected  as  it  flows  out  Arom  the 
corrupting  mass.  The  dark  brown  oil  is  rancid,  having  adisagreable 
empyreumatic  odor,  and  a  taste  which  is  bitter,  besides  being  acrid, 
as  m  the  other  case.  It  is  used  extensively  by  curriers.  Its  price  ie 
usually  about  $1  per  gallon. 

The  pale  brown  cod-liver  oil  is  intermediate  in  its  properties  between 
the  foregoing ;  it  is  by  some  preferred  to  either,  and  by  several  cus- 
tomers with  whom  I  have  met  is  said  to  disagree  less  with  the  stomach. 
This  variety  is  not  so  common  in  commerce.  Many  dealers  do  noi 
procure  it  at  all.  1  have  obtained  it  by  the  gallon  at  from  $1  25  to 
$1  7o  per  gallon.  There  are  all  grades  of  quality  between  the  finest 
and  coirimonest  oils. 

The  large  admixture  of  other  fish  than  the  cod  in  the  produce  of 
the  New  England  fisheries  and  the  consequent  admixture  of  the  livers, 
has  induced  a  very  general  opinion  that  the  Newfoundland  oil,  as 
representing  the  oil  of  the  livers  of  the  ccxl  exclusively,  is  to  be  pre- 
lerred.     This  is  the  kind  of  oil  sold  chiefly  in  England,  and  upon 
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which  the  repntation  of  the  oil  was  mainly  founded  in  the  first  in- 
stance. Excellent  cod-liver  oil  is  made  in  London  from  the  livers  of 
the  fresh  fish  brought  to  that  market  The  firm  of  Allen  and  Han- 
bmys  supply  their  extensive  demand  from  this  source.  The  livers 
are  placed  in  a  large  iron  pan  over  a  coal  fire,  and  heated  to  about 
180^  F.,  stirring  constantly  until  they  break  down  into  a  uniform  pulpy 
liquid  mass;  this  is  immeaiately  transferred  to  calico  bags,  whence  the 
oil  drains  out.  After  filtration,  while  still  warm,  the  oil  is  ready 
for  use.  In  this  state  the  oil  separates,  at  the  temperature  of  60^  F.,  a 
considerable  deposit,  which  it  is  the  practice  of  some  to  remove  by 
filtration,  while  others  allow  it  to  remain  as  probably  quite  as  efficient 
as  the  more  fiuid  part. 

The  composition  of  cod -liver  oil,  as  inferred  from  the  analysis  of 
Dr.  De  Jongh,  is  similar  to  that  of  other  fatty  oils,  with  the  exception 
of  a  peculiar  organic  substance  of  biliary  ori^n  called  by  him  gaduin, 
and  also  some  of  the  constituents  of  bilC;  with  traces  of  iodine,  bro- 
mine, &c. 

More  recently,  Dr.  F.  L.  Winckler  has  investigated  its  chemical 
nature,  and  regards  this  oil  as  an  organic  whole  of  a  peculiar  chemical 
composition,  differing  from  that  of  all  other  fatty  oils  hitherto  em- 
ployed as  medicines.  According  to  this  eminent  chemist,  some  gly- 
cerin is  replaced  by  oxide  of  the  organic  radical,  propyk  (C^H^),  a 
compound  of  which  exists  also  in  ergot  and  in  the  liquor  of  pickled 
herring.  *From  this  Dr.  Winckler  infers  that  cod-liver  oil  cannot  be 
substituted  by  any  other  officinal  oil.  Propylamine  (NH^C^Hy),  a  pro- 
duct of  the  reaction  of  ammonia  on  cod-liver  oil,  is  also  founa  by 
Winckler  in  normal  urine  and  sweat ;  and,  viewing  its  formation  as 

f)robable  by  the  reaction  in  the  system  by  which  cod-liver  oil  is  assimi- 
ated  and  l)umt  up  in  the  lungs,  he  founds  upon  this  his  theory  of  the 
utility  of  cod-liver  oil  in  medicine. 

The  amount  of  iodine  in  cod-liver  oil  does  not  exceed  .05  per  cent, 
and  is  too  insignificant  to  be  of  great  medicinal  activity ;  sometimes 
other  oils  have  been  substituted  for  it  by  dissolving  iodine  in  them. 
True  liver  oils  all  give  Pettenkofer's  reaction;  a  drop  of  sulphuric  acid 
produces  a  violet  color,  with  the  biliary  constituents  contained  in 
the  oil. 

Dugong  Oil, — This  oil  is  obtained  from  two  herbivorous  cetaceous 
animals,  the  family  Manitidfie,  the  one,  Ilalicore  Dugong,  an  inhabi- 
tant of  the  Indian  Seas,  the  other,  Halicore  Australis,  occurring  oft* 
the  northwest  coast  of  Australia.  Specimens  of  this  oil  from  Ceylou 
are  solid,  while  from  Australia  more  fluid,  though  with  a  deposit  of 
stearin.  Both  have  a  tallow-like  taste  and  no  fishy  smell,  and  have 
been  used  to  substitute  cod-liver  oil.  I  am  not  aware  that  any  speci- 
mens have  reached  the  United  States  as  yet. 

In  addition  to  the  foregoing,  no  less  than  thirty-seven  fixed  oils  and 
fats  are  found  in  the  shops  of  the  various  nations  of  Europe,  many  of 
which  were  formerly  officinal.  Some  of  these  are  now  called  for  by 
the  more  ignorant  classes  under  the  impression  that  special  virtues 
atUich  to  the  fats  of  difierent  animals  and  fishes.    Ooose  grease  is  much 


560  ON   VOLATILE   OILS;  CAXPH0B8  AND   BX8IN8. 

esteemed  as  an  applioation  to  ohapped  hands,  and  to  be  applied  hj  in- 
UDotion  for  rheumatic  and  other  pains ;  it  is  preserved  in  many  &mi- 
lies  for  this  use.  Beards  oil  has  a  great  reputation  for  the  hair,  and  is 
undoubtedly  a  good  application  and  less  liable  to  become  rancid  than 
some  other  oils.  It  is  met  with  in  considerable  quantities  in  the  west- 
ern cities,  but  it  is  needless  to  remark  that  very  few  of  the  hair  prepa- 
rations labelled  bear's  oil  are  even  contaminated  with  this  ingredient 
Calfiah  oil,  sturgeorj^a  oil,  porpoise  oil,  and  rabbit  fcU,  are  all  oocasionallj 
in  demand,  but  seldom  kept  by  the  druggist  or  pharmaoeutist ;  it  is 
within  the  recollection  oi  the  writer  Suit  cod-uver  was  equally  a 
rara  avia. 


CHAPTER   VI. 

on  volatile  oils,  camphobs,  and  rssinb. 

Volatile  or  EssentlaIi  Oils. 

This  important  and  interesting  class  of  proximate  principles  con- 
tains an  immense  number  of  individuals  which  are  distinguibhed  from 
each  other  more  by  striking  sensible  and  physical  than  hf  chemical 
peculiarities.  By  &r  the  largest  number  are  derived  fVom  plants,  in 
which  they  exist  ready  form^,  although  some  are  the  products  of  a 
spontaneous  fermentative  action  set  up  among  principles  contained  in 
the  plants  in  the  presence  of  water.  Volatile  oily  prxxfucts  of  the  de- 
structive distillation  of  organic  substances,  the  rational  compositicm 
of  which  is  not  known,  are  likewise  conveniently  classed  with  vola- 
tile oils.  Those  which  may  be  designated  as  definite  chemical  com- 
pounds, such  as  creasote,  may  be  more  appropriately  treated  of  under 
the  head  of  the  several  sources  from  which  derived.  Natural  volatile 
oils  are  mostly  prepared  by  mixing  plants  or  parts  of  plants  containing 
them,  with  water,  and,  after  maceration  for  a  certain  length  of  time, 
subjecting  the  mixture  to  distillation.  The  distillate  is  usually  milky, 
and  on  standing  separates,  most  of  the  oil  rising  to  the  top,  or,  in  a 
few  instances,  subsiaing,  while  the  water  continues  charged  to  satura- 
tion with  the  oil.  Although  the  boiling  point  of  these  oils  is  much 
nbove  that  of  water,  most  of  them  are  readily  volatilized  in  contact 
with  steam  at  212^;  and  are  hence  conveniently  prepared  by  distilla- 
tion as  above. 

The  unpleasant  odor  at  first  perceived  in  the  distillate  was  form- 
erly believed  to  be  empyreumatic,  but  is  now  said  to  be  due  to  por- 
tions of  tin  dissolved  from'  the  neck  of  the  still  or  the  condensine 
worm,  and  to  disappear  with  the  subsequent  oxidation  of  this  metal, 
and  its  separation  as  a  fiocculent  precipitate;  this  is  often  mistaken  for 
an  algaeric  vegetation. 

Some  highly  odoriferous  plants  which  yield  by  this  process  sparse 
and  unsatisfactory  results,  are  found  to  impart  their  volatile  oils  better 
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by  digestion  with  fixed  fettjr  bodies,  which,  when  treated  with  strong 
alcohol,  jield  the  volatile  oils  to  that  solvent,  forming  essences ;  nu- 
merous oils  or  essences  used  in  perfumery  are  prepared  in  this  way. 
Others  are  prepared  by  direct  expression  from  the  structures  contain- 
ing them,  as  the  oils  obtained  from  the  rind  of  the  lemon  and  berga- 
mot  fruits ;  while  others  are  obtained,  with  associated  resins  and  cam- 
phors, by  the  use  of  ether ;  in  the  Pharmacopoeia  several  of  these  are 
grouped  under  the  head  Okoresina ;  see  page  282. 

The  volatile  oils  are  mostly  soluble  in  water  to  a  very  limited  ex- 
tent ;  and  dissolve  a  small  proportion  of  water,  which  separates  at  low 
temperatures.  They  are  mostly  soluble  to  an  unlimited  extent  in  an- 
hydrous alcohol,  ether,  and  the  fixed  oils. 

The  perfume  of  most  plants  is  due  to  the  gradual  elimination,  diffu- 
sion, and  oxidation,  in  very  minute  <iuantities,  of  their  volatile  oils. 
Every  one  must  have  noticed  that  in  the  moist  morning  and  evening 
atmosphere,  the  odor  of  flowers  is  greatly  enhanced,  a  phenomenon 
which  is  partly  due  to  the  power  of  vapor  of  water  to  aid  in  the  dif- 
fusion of  the  volatilized  oils,  and  probably  partly  to  an  increased  tend- 
ency to  oxidization  in  contact  with  aqueous  vapor.  According  to 
Lieoig,  the  perfume  of  essential  oils  is  strong  in  proportion  to  their 
tendency  to  oxidize  in  the  air,  though  their  degree  of  volatility  has 
also  an  important  bearing  on  this  property.  Their  odor  is  generally 
strong  in  proportion  to  the  oxygen  in  their  composition.  Certain  oils 
containing  no  oxygen  may  be  temporarily  deprived  of  their  charac- 
teristic odors  by  distillation  from  freshly-burnt  lime  in  an  apparatus 
exhausted  of  air  or  filled  with  carbonic  acid  gas.  The  odor  of  essem- 
tiifl  oils  is  apt  to  be  less  delicate  or  grateful  ^ter  they  have  been  iso- 
lated than  when  'spontaneously  exhaled  b^  the  plant,  and  by  time  and 
exposure  many  of  them  not  only  lose  their  delicacy  of  flavor,  but  be- 
come less  limpid,  assuming  a  darker  color  and  more  resinoid  consist- 
ence. In  the  process  of  drying  certain  plants  at  a  moderate  heat,  the 
oil  seems  to  improve  in  flavor,  while  very  little  of  it  is  dissipated,  so 
that  the  aromatic  seeds,  as  of  fennel  and  caraway,  the  unexpanded 
flowers  of  clove,  &;c.,  as  found  in  commerce,  yield  full  proportions  of 
essential  oils,  and  of  finer  quality  than  the  imported  oils  obtained  from 
them  when  fresh.  Valerian  is  an  instance  of  the  smell  being  greatly 
increased  by  age,  owing  to  the  oxidation  of  the  oil. 

In  judging  of  the  odor  of  a  volatile  oil  the  diffusion  of  a  y^vy  small 
quantity  in  the  air  is  preferable  to  applying  the  nose  directly  to  the 
vial.  Inexperienced  persons  will  sometimes  fail  to  recognize  the  re- 
semblance of  the  oil  or  essence  to  the  plant  from  which  derived  from 
neglect  of  this;  a  drop  rubbed  upon  the  hand  and  moistened  by  the 
breath  will  generally  develop  the  characteristic  odor.  Solutions  of 
essential  oils  in  alcohol  often  disappoint  the  expectation  of  amateurs 
from  the  predominance  of  the  odor  of  the  spirit,  which,  as  the  most 
volatile  ingredient,  first  salutes  the  olfactory  nerve,  and  yet  these  solu- 
tions may  be  suited  to  the  purposes  in  view,  imparting  a  lasting  per- 
fume after  the  alcohol  has  evaporated.  It  is  the  custom  of  perfumers 
to  dilate  the  alcoholic  solutions  of  essential  oils,  colognes,  toilet  waters 
and  spirits  with  as  large  a  proportion  of  water  as  is  coav^^\X*c\^  n^\S>ol 
36 
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the  complete  solution  of  the  oil.    (See  chapter  on  DiatiUed  ProAtdi 
and  Perfumery.) 

In  medicine,  the  essential  oils,  as  existing  naturally  in  plants  and 
extracted  by  menstrusd,  or  as  isolated  for  separate  use,  are  in  the  higheit 
degree  useful  and  important ;  they  and  their  immediate  derivatiTeSi 
the  camphors  and  resins,  furnish  remedies  of  the  following  therapeatie 
classes :  stimulants,  arterial  and  nervous — in  the  latter  class  the  sul- 
phuretted oils  are  especially  important — rubefacients,  carnunatiTafl^ 
emmenagogues,  parturients,  diuretics,  anthelmintics^  sedative^  and  a 
few  of  them  are  used  with  great  advantage  as  remedies  in  hemor- 
rhages and  for  important  alterative  effects  in  the  secretions.  The  moil 
familiar  use  made  of  volatile  oils  in  ordinary  preacriptions  is  with 
reference  to  their  aromatic  and  corrective  properties  in  combination 
with  other  remedies.  Upon  their  employment  in  this  connection,  aae 
chapter  on  the  Art  of  Prescribing. 

Chemical  History. — Notwithstanding  the  admitted  crude  and  impeifiKt 
preparation  of  the  volatile  oils  of  commerce,  and  the  fact  that  they  comiit 
of  different  proximate  principles  varying  in  their  relative  proportiont  to 
each  other,  and  therefore  in  the  resalts  of  their  analyses ;  yet  much  light  hai 
been  thrown  upon  their  chemical  hjstory  by  the  labors  of  chemists. 

Volatile  oils  may  be  classed  as  1.  Carbo-hydrogcns  or  camphenes ;  1 
Oxygenated  oils;  3.  Nitrogenated  oils;  4.  Sulphuretted  oils ;  and  5.  Empj- 
renmatic  oils. 

The  nataral  volatile  oils  belonging  to  the  first  class  all  have  the  composittoa 
C„H,^  and  from  nearly  all  of  the  second  class  by  fractional  distillation  a 
liqnid  of  the  same  composition  may  be  obtained,  having,  with  few  exceptions, 
a*lower  boiling  point  and  being  thinnner,  and  of  less  specific  gravity  thu 
that  portion  distilling  at  a  higher  temperature ;  the  former  is  called  eUeopltn: 
the  latter,  stearopten ;  it  usually  contains  oxygen,  and  frequently  has  the  com- 
position of  ordinary  camphor,  0^ixP„  oxide  of  camphene ;  or  its  compoii- 
tion  corresponds  with  a  hydrate  of  camphene,  O^^Jd^  (Borneo  camphor), 
CjoH^O^  (juniper  camphor),  CaoH„Oj  (lemon  camphor).  A  similar  hydrate 
may  be  obtained  from  turpentine  and  most  other  camphenes  by  treating 
them  with  a  mixture  of  nitric  acid  and  alcohol,  when  terpin,  C^i^H^g-f  6H0. 
crystallizes,  which  in  vacuo  loses  2H0. 

By  the  action  of  hydrochloric  acid  gas  on  the  camphenes,  a  combination 
of  the  two  is  effected,  which  may  be  liquid  or  solid  ;  if  the  latter,  it  is  cm- 
talline,  and  from  it«  resemblance  to  camphor  has  been  called  artificial  cam- 
phor. The  behavior  of  a  number  of  the  camphenes  towards  polarized  light 
has  been  observed ;  most  of  them  deviate  its  plane  to  the  left ;  the  carbo- 
hydrogen  of  oil  of  lemon  is  an  exception,  turning  the  polarized  light  towanhi 
the  right 

All  pure  volatile  oils  are  believed  to  be  colorless,  though  a  few  have  not 
as  yet  been  obtained  entirely  destitute  of  color,  while  a  l^w  are  so  readily 
influenced  by  air  and  light,  as,  after  rectification,  to  assume  coloration  b  a 
short  time  (oil  of  cinnamon  and  cassia).  There  are  very  few  colored  oil« 
which  cannot  be  freed  from  color  by  rectification  or  fractional  distillation ; 
oleum  matricariaB  and  anthemidis  have  a  blue  color;  oleum  millefolii  ao 
indigo  blue ;  oleum  absinthii  a  deep  brown  color ;  oleum  sem.  nigellte,  which 
is  of  a  brownish  color,  has  the  property  of  fluorescencing  with  a  blue  color, 
which  may  also  be  observed  in  its  alcoholic  and  ethereal  solutions. 

The  volatile  oils,  by  absorbing  oxygen  from  the  atmosphere,  assume  a 
deeper  color,  which  passes  through  yellow,  reddish  or  greenish,  to  brown. 
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those  to  which  a  color  naturally  belongs,  also  undergo  this  change,  generally 
passing  through  green  to  brown.  This  change,  as  a  general  rule,  takes  place 
rery  slowly  with  the  natural  «arbo-hydrogens ;  oxygenated  oils  change  more 
quickly,  usually  in  proportion  to  the  oxygen  they  contain.  With  the 
deepening  of  the  color,  the  fluidity  of  the  volatile  oils  is  lessened  owing  to  a 
resinification  taking  place,  some  gradually  assuming  the  consistence  of  resins ; 
at  the  same  time  the  odor  is  altered  and  rendered  more  or  less  unpleasant. 

The  less  stearopten  oils  contain,  the  less  are  they  influenced  by  change  o^ 
temperature,  while  from  all  a  few  crystals  may  be  obtained  in  the  cold,  un- 
less they  have  been  entirely  deprived  of  the  water  dissolved  by  them,  in 
minate  quantities  during  their  preparation.  As  the  carbo-hydrogens  are 
not  solidified  by  a  low  temperature,  a  change  in  the  amount  of  the  stearopten 
must  necessarily  alter  the  freezing  and  melting  points  of  the  volatile  oils, 
the  latter  of  which  is  always  several  degrees  above  the  former.  G.  H. 
Zeller,  from  his  own  observations  with  oils  prepared  by  himself,  gives  the 
following : — 

Oleum  ani&i                                    solidifies  at  430  to  660  P.,  liquefies  at  680  to  720  p. 

**  "    stellatl  "  ••  640  to  690  "  "  "  ^3.50 

"  arnica  fior.  "  -            u  a  u  ioqo           *« 

**  foenlcnli  (mostly  elwopten)  "  bel.  +  50         "  «*  «    21o           « 

**  "       (rich  in  stearopt.)  "  at  410  to  45©  " 

"  matricaria  "  "  IQO  to  50    "  "  "    21©           *♦ 

"  petroselini  "  "  360  to  60O  •• 

"  ro8«  geran  «  "  880              "  "  ««  lOOO           »• 

The  boiling  point  is  variable  from  the  same  cause  ;  volatile  oils  commence 
to  boil  at  comparatively  low  temperatures,  when  elseopten  with  little  stear- 
opten distils  over ;  gradually  the  boiling  point  rises  and  the  distillates  con- 
tain more  of  the  stearopten  ;  the  boiling  point  of  any  pure  compound  of  the 
volatile  oils  is  stationary. 

The  relations  between  certain  essential  oils,  organic  acids  and  neutral 
principles  found  in  plants,  constituting  regular  series  of  chemical  compounds, 
though  not  as  yet  discovered  to  extend  to  any  great  number  of  them,  are 
among  the  most  curious  and  interesting  developments  of  modern  chemistry. 
The  following  syllabus  embraces  most  of  these  : — 

Beuzyle  B* Cj^^fi^- 

Hydruret  of  Bx,  oil  of  bitter  almond     .         .         .  ^ifi  0,-f-H. 

Oxide  of  Bz,  anhydroua  benzoic  acid    .         .         .  Cj^HjOj-f-O. 

"      crystallized  "  ...  C,^Hj0,+0-|-H0. 

Cynnamyle,  Ci CnH^Oj. 

Hydmret  of  Ci,  oil  of  cinnamon           .         .        .  CigH^O^-l-H. 

Oxide  of  Ci,  cinnamio  acid Ci^H^O^^-O. 

Curayle ^so^n^s* 

Hydmret  of  cumyle,  oil  of  cumin        .        .        •  Cj^HijOj-f-H. 

Oxide  **  caminio  acid        .        •        .  C,oH,,02-4-0. 

Thymyle,  Th ^  Cj^H,,. 

Hydruret  of  Til,  "  cyraale,  oymin,'        .        .        .  C^H,34-H. 

Oxide  of  Th,  oil  of  thyme C,5H,3-hO,-|-HO. 

"  Carvol,"  oil  of  caraway Cjo^i^Oj. 

**  Carvacrol,"  creasote  of  camphor         .        .        .  CjqH,/),. 

Rutyle,  Rut ^icflifir 

Hydruret  of  Rut,  oil  of  rue C„H„0j4-H.» 

Salicyle,  Sal C.^HjO^ 

Hydruret  of  Sal  (spirous  acid)'   ....  Ci^HjO^-j-H. 

Helicin-f2aq C,4H,0^4-C„H,j.0j,  (sugar). 

Saligenin C,^H,oAH^ 

8alicin-f  2  aq C,4H^0,-|-C„H  ,0,,. 

Salicylic  acid C.^H^O^-hO^-iJO." 

Salicilate  of  oxide  of  methyle,  oil  of  gaultheria    .  Cj^n^Oj-l-C  Jl^^^. 

I  The  aldehyde  of  oaprinic  aoid.  «  0\\  ot  «p\T«i^  (^«««  Ac\d»^» 
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Adulterations  and  Tests. 

Essential  oils  are  liable  to  be  adalterated  with  fized  oils,  with  alcohol,  and 
with  other  aud  cheaper  essential  oils.  The  mode  of  detecting  these  adolte- 
ratioDs  is  as  follows  : — 

With  Fixed  Oils. — Oils  thus  adalterated  leave  upon  bibuloas  paper  a 
greasy  spot,  which  remains  even  after  long-continned  heating  over  the  flame 
of  a  lamp.  Sometimes,  owing  to  the  essential  oil  being  partially  resinified, 
it  leaves  a  mark  which  is  devoid  of  transparency  and  possesses  a  peculiar 
gloss,  while  the  stain  from  a  fixed  oil  is  transparent,  and,  when  completely 
absorbed  by  the  paper,  devoid  of  a  distinct  gloss — ^besides,  when  soaked  in 
alcohol  and  heated,  the  resinons  stain  can  be  wiped  off,  while  the  fatty  staa 
cannot  be  removed.  When  a  mixture  of  volatUe  and  fixed  oils  is  distilM 
with  water,  the  volatile  oil  passes  over  while  the  fixed  oil  remains,  and  may 
be  saponified  with  alkali.  On  dissolving  the  volatile  oil  in  strong  alcoiiol, 
in  the  proportion  indicated  in  the  syllabus,  the  greater  part  of  the  fixed  o3 
remains  undissolved.  Small  proportions  of  fixed  oils  may  escape  deteetioii, 
if  soluble  to  any  extent  in  alcqhol,  and  this  difficulty  is  increased  by  the  ii* 
creased  solubility  of  the  fixed  oils  from  admixture  with  essential  oils. 

With  Alcohol, — When  the  proportion  of  alcohol  is  considerable,  the 
greater  part  of  it  may  be  extracted  by  water,  the  liquid  becoming  turbid, 
and  the  oil  finally  separating.  When  the  quantity  of  the  adulteration  ii 
small,  it  is  better  to  shake  it  with  olive  oil,  which  dissolves  the  essential  oil, 
and  separates  the  alcohol  in  a  layer  floating  on  the  surface.  The  quantity 
of  alcohol  is  shown  approximately  by  shaking  the  adulterated  oil  with  an 
equal  bulk  of  water  in  a  minim  measure  or  test-tube  graduated  for  the  pur- 
pose, and  observing  the  diminution  of  its  volume.  Into  a  graduated  tube, 
two-thirds  filled  with  the  oil,  some  pieces  of  chloride  of  calcium  may  be  in- 
troduced, and  a  gentle  heat  applied  for  a  few  minutes  with  agitation.  If 
no  alcohol  is  present,  the  lumps  of  chloride  of  calcium  appear  unaltered  oa 
cooling ;  if  it  contains  alcohol,  they  will  show  a  disposition  to  coalesce,  and 
if  it  is  in  considerable  proportion,  a  fluid  layer  will  separate  at  the  bottom, 
on  which  the  oil  will  float.  This  is  especially  applicable  to  oil  of  lemon,  of 
which  480  grains,  mixed  with  15  of  alcohol,  liquefies  3  grains  of  chloride  of 
calcium.  The  suspected  oil  being  agitated  with  dry  acetate  of  potassa,  if 
dissolved,  on  mixture  with  sulphuric  acid,  and  heating,  the  odor  of  aoetie 
ether  is  evolved,  recognizable  by  its  odor.  Nitric  acid,  added  to  oil  of 
bitter  almonds,  will  only  give  off  nitrous  fumes  in  case  of  its  adulteration 
with  alcohol. 

With  other  Essential  Oils. — One  means  of  detecting  these  common  adul- 
terations is  by  rubbing  a  small  quantity  upon  the  hand  and  noticing  the  odor 
before  and  after  it  is  drieci  or  in  setting  fire  to  a  small  portion  and  blowing 
it  out  again,  when  the  foreign  odor  may  generally  be  perceived.  If,  on 
agitating  the  suspected  oil  with  its  own  bulk  of  strong  alcohol,  it  is  not 
completely  dissolved,  probably  oil  of  turpentine,  or  some  other  sparingly 
soluble  oil,  is  present.  Most  carbohydrogens  require  over  10  parts  of  alco- 
hol, of  .85  sp.  gr.,  to  dissolve  them.  Oil  of  savine  is  soluble  in  2  parts  of 
alcohol  of  this  strength,  which  affords  a  means  of  detecting  its  adulteration 
by  oil  of  turpentine. 

Oils  of  copaiva,  cnbebs,  and  the  erapyreumatic  oils,  are  recognized  by  the 
absence  of  a  violent  fulminating  reaction  with  iodine. 

The  natural  carbohydrogens  prevent  the  reaction  of  the  oxygenated  oiii 
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with  a  proportionate  amoant  of  nitroprusside  of  copper  which  mnst,  there- 
fore, be  used  in  very  small  quantity  only. 

This  reagent  is  prepared,  according  to  Wittstein,  by  the  following  pro- 
cess :  10  ounces  nitric  acid,  sp.  gr.  1.20  is  stirred  into  4  ounces  powdered 
ferrocyanuret  of  potassium,  afterwards  digested  on  a  water  bath  until  the 
filtered  solution  is  precipitated  with  a  slate  color  by  a  protosalt  of  iron ; 
the  liquid  is  then  diluted  with  twice  its  measure  of  water,  neutralized  with 
earbouate  of  soda,  heated  to  the  boiling  point,  filtered,  and  precipitated 
with  sulphate  of  copper ;  the  precipitate  is  well  washed  and  dried  at  a 
moderate  heat. 

The  color  imparted  to  oxygenated  oils,  so  far  as  examined,  is  character- 
istic and  striking :  For  ol.  cajeputi  viride,  olive  green  ;  ol.  caryoph.,  pink, 
Tiolet,  cherry  red,  reddish  brown,  opaque ;  ol.  cassise,  hyacinthine,  deep 
brown,  red ;  ol.  chenopodii,  instantly  brown,  red ;  ol.  millefolii,  pale  blue, 
dark  grreen ;  ol.  monarde,  colorless,  green,  brown,  black,  ol.  myrcite, 
greenish,  greenish-brown  to  brown-black.  The  others  are  yellow  or  brown, 
combined  with  yellow  and  red.  (See  *'  Proceed.  Am.  Pharm.  Association," 
1858,  p.  344.) 

Nitric  acid  reacts  energetically  with  but  few  volatile  oils,  unless  heat  be 
applied,  but  oxidizes  them  slowly.  The  binary  essential  oils  are  converted 
into  a  hard  or  brittle  resin,  with  the  exception  of  oleum  sabinae,  which  yields 
merely  a  liquid  of  about  the  consistence  of  olive  oil.-  The  oxygenated  oils, 
on  the  other  hand,  are  usually  converted  into  a  thick  liquid  or  soft  resinous 
mass ;  ol.  absinthii,  aurautii  corticis,  calami,  carl,  caryophylli,  cassis,  niatri- 
carisB,  menthse  crispsa,  origani  vulgaris,  petroselini  and  Valerianae  yield  with 
this  reagent,  without  the  application  of  heat,  hard  and  even  brittle  resin,  in 
some  instances  with  the  evolution  of  vapors  of  NO^. 

Sulphuric  acid  produces  with  but  few  volatile  oils  any  characteristic 
•reaction ;  it  usually  renders  them  more  consistent ;  but  converts  them  very 
rarely  into  a  dark  resin  ;  the  color  of  the  acid,  after  the  reaction  has  ceased, 
is  generally  of  various  shades  of  brown,  or  reddish-brown. 

The  color  of  the  following  oils  is  finally  changed  to  blue  or  violet  by 
SO,,  ol.  absinthii,  caryophylli,  and  Valerianae ;  to  olive-green,  ol.  cinnamomi 
Chinens. ;  to  blood-red,  ol.  anisi  stellati,  origani  vulg.,  and  petroselini;  to 
carmine  red  or  purple,  ol.  cinnamomi  Ceylon,  cumini,  fceniculi,  majoranae, 
salviae,  serpylli,  and  thymi. 

The  sulphuric  acid  turns  to  a  pure  red,  blood-red,  or  purple  color,  with 
ol.  anisi,  anisi  stellati,  calami,  cassiae,  foeniculi,  macidis  and  serpylli. 

Iodine  applied  in  fine  powder  reacts  very  differently  with  the  various 
essential  oils,  but  this  reaction  is  greatly  modified  by  their  age,  being  gene- 
rally less  energetic  in  proportion  to  their  resinification  and  with  the  diminu- 
tion of  temperature,  so  that  different  results  are  obtained  at  our  medium 
summer  heat,  and  in  winter  at  the  moderate  temperature  at  which  our  rooms 
are  usually  maintained. 

The  binary  oils  are  fulminating  in  a  high  degree  with  iodine,  except  ol. 
copaibae,  cubebae  and  elemi,  which  are  but  moderately  acted  upon.  Of  the 
oxygenated  oils,  those  of  the  Aurantiaceae  fulminate  with  iodine ;  also  oi. 
lavandulae,  macidis,  origani  vulg.,  petroselini  and  spicae. 

Ethereal  solution  of  iodine  exerts,  as  a  general  rule,  a  less  powerful  ac- 
tion upon  the  volatile  oils  than  iodine  in  substance. 

Bromine  fulminates  with  many  oils  most  violently;  the  reaction  is  fre- 
quently so  forcible  as  to  throw  out  of  the  vessel  most  of  its  content?.  An 
ethereal  solution  of  bromine  is  better  adapted  for  this  purpose,  because  the 
reaction  with  the  oils  is  sufl&ciently  slow  to  notice  any  changes  in  their  color 
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and  consistency.  {See  "  Proc.  Am.  Ph.  Ass.,"  1858,  p.  344,  and  1859,  p.  338, 
where  this  subject  is  fully  treated  of  by  Prof.  J.  M.  Maisch.) 

In  examining  volatile  oils  for  their  purity,  it  is  advisable  to  take 
into  consideration  all  their  physical  properties  and  their  behayior 
with  various  reagents ;  the  greater  or  smaller  amount  of  either  stear- 
opten  or  elasopten  will  modify,  to  a  certain  extent,  their  physical  and 
chemical  properties. 

To  restore  old  and  resinilied  volatile  oils  Curieux  recommends  a 
strong  solution  of  borax,  which  is  mixed  with  animal  charcoal,  and 
then  agitated  with  the  oil ;  the  latter  separates  free  from  resin,  and 
with  the  original  odor.  For  large  quantities  the  simplest  process  im, 
probably,  redistillation  with  water,  and  sometimes  with  a  little  alkali 

A  process  successfully  applied  by  Charles  Bullock,  of  Philadelphiay 
to  oil  of  lemon  consisted  of  mixing  the  oil  with  a  solution  of  per- 
manganate of  potassa,  in  the  proportion  of  an  ounce  of  the  salt  to 
eight  ounces  of  water;  this  quantity  is  sufficient  for  four  pounds  of 
the  oil.  The  mixed  oil  and  solution  being  agitated  together  fi>r  a 
long  time,  the  oil  was  decanted,  mixed  with  fresh  water,  and  warmed 
gently  till  it  floated  perfectly  clear  on  the  surface. 

Carbo-Hydrogen  Essential  Oils. 

The  most  simple  essential  oils  are  those  which  consist  of  carbon  and 
hydrogen  alone.  Some  of  these  are  frequently  associated  with  the 
oxygenated  essential  oils.  The  coniferse,  leguminosae,  and  piperacen 
yield  nearly  all  that  are  known.  Although  these  are  so  similar  in 
composition,  they  are  as  dissimilar  in  many  of  their  properties  as  they 
are  unlike  the  members  of  the  oxygenated  group.  As  already  stated, 
when  absolutely  pure  and  exposed  to  no  oxidizing  influencesy  they  are 
quite  inodorous,  and  it  is  impossible  in  this  state  to  distinguish  oil  of 
lemon  from  oil  of  turpentine,  or  oil  of  juniper  from  oil  of  neroli.  As 
soon  as  they  are  exposed  to  ordinary  external  influences,  however,  they 
develop  their  characteristic  odors  and  become  less  limpid  and  free 
from  color.  Left  in  contact  with  about  an  equal  volume  of  alcohol 
and  one  part  of  nitric  acid  they  gradually  absorb  water  and  separate 
an  indiSerent  crystallizable  hydrate,  which  has  been  called  terpin.  By 
nitric  acid  they  are  converted  into  hard  resins,  and  sulphuric  acid 
colors  them,  mostly  of  various  shades  of  red ;  nearly  all  fulminate 
with  iodine,  or  like  the  oils  of  cubebs  and  elemi  evolve  at  least 
vapors.  With  hydrochloric  acid  gas  they  yield  either  solid  or  liquid 
compounds.  As  a  class,  they  are  the  least  soluble  in  alcohol  and  in 
water,  and  have  the  lowest  specific  gravity.  Several  of  them  are 
among  the  most  useful  of  vegetable  stimulants.  The  composition  of 
the  carbo-hydrogen  essential  oils  is  C,oH,5,  or  Ci^Hg,  or  some  multiple 
of  CjH^;  they  are  therefore  called  terebenes  or  camphenes,  and  may 
be  regarded  as  the  radical  of  camphor,  as  the  following  table  shows:— 


^20^16' 


Camphene         ... 

Borneo  camphor        .         .  C,oH,g-|-2HO. 

Terpin  (Juniper  camphor;  C9oH,^H-4HO. 

Lemon  camphor        .        .  CgoH,s4-6HO. 


Camphor,  from  Camphora 
officinamm    •        .         • 
Camphoric  acid 
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So  far  as  examined,  these  carbo-hydroKens  are  not  altered  in  appear- 
ance on  being  boiled  with  nitro-prusside  of  copper,  a  reagent  before 
adveh^  to  as  of  much  interest  in  connection  with  the  oxygenated 
essential  oils ;  they  even  have  the  power  to  prevent  a  certain  quan- 
tity of  this  body  from  acting  on  the  oxygenated  oils. 

Notwithstanding  their  iBomerism,  their  odor,  boiling  point,  and  optical 
behavior  vary  considerably.  It  is  frequently  only  by  the  last  two  means 
that  we  are  enabled  to  conclnde  on  the  parity  of  these  volatile  oils.  Berthe- 
lot  has  shown  that  by  the  fractional  distillation  of  ordinary  oil  of  turpentine 
different  portions  may  be  obtained,  being  alike  in  odor  and  composition,  but 
having  a  somewhat  different  boiling  point,  deviating  polarized  light  with  a 
different  degree  and  entering  with  hydrochloric  acid  into  combinations  of  a 
slightly  different  character. 

The  following  syllabus  contains  those  binary  oils  which  are  obtained  as 
such  directly  from  the  plants,  or  merely  by  a  simple  rectification  of  the 
crude  product 

Syllabus  of  Plants  yielding  Cabbo-Hydbogkn  Essential  Oils. 

« 

Diptetacett, 

DryobaUnops  camphors,  Borneo    Oleam  camphor»,  sp.  gr.  .92  to  .945  ;  the  nataral 
camphor  tre«.    In  the  cavities        oil  contains  camphors ;  solid  with  HCl. 
of  the  trauk. 

Tertbinthactte, 

Amjris  elemifera,  Elemi   tree —    01.  elemi ;  yield  13  per  cent. ;   colorless ;  sp.  gr. 
oleoresin.  .852;  odor  agreeable  terebinthinate  ;  withUCla 

liqaid  and  solid  compound. 
Balsamodendron  mjrrha,  myrrh    01.  myrrhsB;  yield  2  to  2}  per  cent. ;  colorless  or  yel" 
—gam  resin.  lowish  ;  taste  aromatic  camphoraceous  ;  used  in 

toothache. 
Boswellia    serrata.    East    India    01.  Olibani ;  yield  4  to  5  per  cent. ;  colorless ;  sp.  gr. 
Olibanum  tree — gum  resin.  .866  ;  odor  terebinthinate  ;  contains  very  little 

O ;  explodes  when  heated  with  NO3. 
Hedwigia  balsamifera,  Mountain    01.  Hedwigis;  yield  11  ptir  cent. ;  yellowish;  odor 
balsam— oleoresin.  terebinthinate ;  by  NO3  flesh-colored  and  carmine. 

LeguminoBX. 

Copaifera  (varioos  species)'—  01.  Copaibs ;  yield  40  to  80  per  cent. ;  colorless ; 
oleoresin.  sp.  gr.  .87  to  .91 ;  with  20  to  30  p.  alcohol  a  tur- 

bid solution;  C,oH„+2HCl  solid;  yields  terpin 
slowly  ;  fulxninates  slightly  with  I. 
Piperaeese, 

Piper  cuboba,  cubeb — fruit.  01.  cubebas ;  yield  5  to  15.5  per  cent. ;  colorless  ; 

sp.  gr.  .92  to  .93 ;  with  27  alcohol  opalescent ; 
with  I  yellow  and  gray  vapors ;  by  SO,  brown- 
red. 

Piper  nigra,  black  pepp«»r — fruit.     01.  Piperis  nigra ;  yield  1  to  3  per  cent. ;  sp.  gr. 

•86  to  .89 ;  no  solid  compound  with  HCl. 
Conifers, 

Abies  canadensis,  hemlock  spruce  Oil  of  hemlock  or  spruce ;  yield  1  os.  per  8  lb.  8m 
fir— boughs.  "  Am.  Joum.  Ph.,"  1869,  29. 

Jnniperus  communis,  juniper —  01.  Juniperi ;  yield  of  fruit  ^  to  2}  percent. ;  color- 
fruit,  tops  and  wood.  less  ;  sp.  gr.  .85  to  .91 ;  3CgoH„+2HCl  is  liquid  ; 

yields  terpin  very  slowly;  with  12  p.  alcohol 
turbid ;  very  fulminating  with  I. 

Juniperus  sabina,  savin — leaves.     01.  sabina ;  yield  1  to  5  per  cent. ;  colorless  ;  sp. 

gr.  .89  to  .94;  soluble  in  2  p.  alcohol,  with  more 
opalescent ;  compound  with  HCl  not  solid  ;  yields 
terpin  after  several  mouths ;  with  NO,  thin  bal- 
sam ;  with  1  very  fulminating. 
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Junipems  Virgimana,  Red  cedar    01.  Janiperi  Virginiana ;  oolorless :  aolnble  in  1  p. 
— leaves.  alcohol,  turbid  with  2 J  p.  alcohol  and  more; 

dissolves  I  without  reaction. 
Finns  pnmilio,  Mountain  pine—    01.  templinum ;  oolorless  or  pale  yellow ;   tp.  gr. 

oleoresiu.  .85  ;  turbid  with  10  p.  alcohol. 

Ptnus  palustris  and  other  species    01.  terebinthiuse ;  colorless  ;  sp.  gr.  .86  to  .90 ;  clear 
of  piuti — oleoresin.  solution  with  10  to  12  parts  alcohol ;  fulminates 

violently  with  I ;  with  HCl  a  s<^d  and  liqaid 
compound. 
The  leaves  of  various  species  of  Pinna  jUAA.  a 
volatile  oil  containing  C^H,,   and  oxjgenatid 
compounds. 

Oxygenated  Oils. 

Besides  carbon  and  hydrogen,  these  essential  oils  contain  oxygen, 
either  in  both  the  elaeopten  and  stearopten  or  only  in  the  latter.  "  The 
el»opten  is  usually  a  carbohydrogen,  and  then  mostly  of  the  compo- 
sition C^oHj^ ;  it  is  but  rare  that  the  stearopten,  or  camphor  as  it  has 
been  called,  as  in  the  case  of  oil  of  rose,  is  a  carbo-hydrogen.  Many 
important  members  of  this  class  are  obtained  from  tne  natural  fami- 
lies UmbellifersB,  Labiatas,  Lauraceee,  and  Compositsa,  but  they  are 
very  widely  diffused  in  other  divisions  of  the  vegetable  kingdom.  In 
some  instances  oils  belonging  to  different  groups  are  obtained  firom 
different  parts  of  the  same  plant,  thus  the  oils  obtained  by  distilling 
the  oleoresinous  exudations  of  the  Coniferad  are  carbo-hydrogens,  while 
the  leaves  and  young  branches  by  distillation  with  water  firequently 
yield  different  volatile  oils  containing  oxygen ;  the  oils  from  the 
leaves,  bark,  and  fruit  of  several  species  of  Rosaceae  contain  hydro- 
cyanic acid,  and  possess  decidedly  sedative  and  even  poisonous  pro- 
perties, while  the  flowers  of  the  same  plants  and  all  parts  of  the  her- 
baceous RosaceaB  are  destitute  of  any  volatile  nitrogenized  principle. 

Of  the  complex  series  derived  chiefly  from  the  Cruciferae,  and  con- 
taining sulphur,  one  only,  that  of  garlic,  numbers  oxygen  among  its 
elements.  Only  three  of  the  oxygenated  oils,  those  of  cinnamon, 
gaultheria,  and  bitter  almond,  have  as  yet  been  produced  by  chemical 
processes  from  other  vegetable  principles.  This  extraordinary  attain- 
ment of  modern  chemistry  leads  to  the  inference  that  many  others  of 
this  class  are  capable  of  artificial  production. 

Being  composed  of  two  or  more  dift'erent  liquids,  their  formulas 
should  give  the  composition  of  these  compounds;  many,  however,  are 
little  known.  The  empirical  formula3  will  never  convey  a  correct 
idea  of  the  composition  of  these  oils,  inasmuch  as  each  individual  oil 
varies  much  when  obtained  from  fresh  or  dried  plants,  from  plants 
grown  in  a  rich  or  poor  soil,  and  even  collected  in  different  seasons; 
the  stearopten,  the  oxygenated  part,  varies  so  much  in  quantity  or  pro- 
portion as  to  sensibly  affect  the  specific  gravity,  the  boiling  point  as 
well  as  the  freezing  and  melting  point;  all  these  characters,  when 
given  of  an  oil,  belong  to  a  particular  one,  and  may  be  modified  in 
another  oil  of  like  purity. 

With  the  action  of  reagents,  for  the  same  reasons,  there  are  certain 
final  results,  nearly  alike  for  the  same  pure  oil,  differing  though  it 
Jiiay  in  the  proportion  of  its  components,  or  in  the  degree  of  its  oxi- 
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dation ;  the  intermediate  changes  by  a  reagent  from  the  pure  rectified 
oil  to  the  final  result,  which  are  sometimes  interesting  and  character- 
istic, may  be  lost  or  greatly  modified  on  account  of  the  resinification. 

The  oxygenated  volatile  oils,  though  heavier  than  the  carbo-hydro- 
gens,  are,  with  a  few  exceptions,  lighter  than  water ;  their  specific 
gravity  ranges  from  .82  to  1.09.    (S^  Chemical  Sistory,  &c.) 

The  oxygenated  oils,  like  the  carbo-hydrogens,  are  mostly  local  and 
general  stimulants :  some  of  them  are  of  the  kind  called  carminatives, 
used  to  expel  wind  in  colic;  others  are  stomachics,  promoters  of 
digestion;  a  few,  from  their  influence  upon  the  nervous 'Centres,  rank 
as  antispasmodics.  Not  a  few  are  chiefly  valued  as  perfumes,  whether 
for  the  toilet  or  in  pharmacy. 

Most  of  the  spices,  as  nutmeg,  mace,  pimento,  cloves,  contain  oxy- 
genated oils,  which,  in  connection  with  peculiar  camphoraceous  or 
resinous  ingredients,  give  them  their  value  as  condiments  or  seasoners. 

The  herbs  used  in  soups  and  stuflings,  and  rendering  savory  many 
otherwise  tasteless  dishes,  all  contain  essential  oils,  and  most  of  them 
of  this  series.  It  will  be  observed  that  none  of  the  essential  oils  rank 
as  narcotics,  except  in  overdoses,  though  those  of  camphor,  valerian, 
serpentaria,  &;c.,  as  before  stated,  are  used  as  cerebro-spinal  stimulants 
and  antispasmodics ;  the  peculiar  oil  of  tea  (Thea  Bohea)  is  probably 
concerned  in  producing  its  agreeable  exhilarant  efiects. 

As  a  class  of  essential  oils,  the  oxygenated  are  the  most  soluble  in 
alcohol  and  water,  and  enter  into  the  A^t^a  {Medicatse)  and  Spiritus 
introduced  among  the  Galenical  preparations. 

In  the  following  syllabus,  all  the  oxygenated  oils  will  be  found 
under  the  heads  of  their  respective  plants,  arranged  in  systematio 
order,  together  with  their  most  striking  characteristics  and  uses. 
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Syllabus  op  Plants  Yielding  Oxygenated  Oils,  Ac. 

(Mostly  diooijrledons,  bat  few  monoootjledons.) 


DiOOTTLBDONS. 

Ranunculacem, 
Nigella  sativa — small  fennel  flower 


MagnoliacesB, 

DrimjB  Winteri.— Winter's  bark 
lUicinm  anisatum — Star  anise 


Resedacex. 
Reseda  odorata — Mignonette 

Viofaeex, 
Viola  odorata — Sweet  violet 

Tiliacese. 
Tilia  Enropsa — European  linden 

Aurantiacese, 

Citrus  aurantium — Sweet  orange 
**      limetta — Bergamot  lemon 
**      limonam — Lemon 
**       lamia 
•*      medioa — Citron 
<(      vnlgaris — Seville  orange 


seed 


bark 
seed 


Camelliaeese, 
Thea  Bohea. — Tea 


Geraniacem, 
Pelargoniam  radula,  Roseom 


Rutace9, 

Diosma  crenata — Bnohn 

**       orenullata,  serratifolia 


flowers 


flowers 


flowers 


leaves, 
flowers, 

and 
peel  of 

frnit 


16  ox.  yield  4  scr. ;  pare  oil  is  opaleaeent; 
dissolves  in  30  p.  ale. ;  NO^  with  heat 
and  SO,  color  violet. 

16  oz.  yield  10  to  20  grs. 

C^H.Q  and  C^H^O, ;  the  latter  solid  below 
50O,  melts  at  620,  boils  at  430O.  (See 
[/tnlteliiJWse,)  Sold  for  oil  of  aoido ;  yield 
1.5  to  3.5  per  cent.  ;  sp.  gr.  .97  to  .96 ; 
solable  in  5  aloohol. 


Very  minnte ;  extracted  by  a  ikt  oil  for 
use  in  perfumery. 

Bine ;  delightfnl  fragrance ;  yield  very 
small;  for  the  use  in  perfuiueiy  ex* 
tracted  by  a  fixed  oil. 

Yield  exceedingly  small ;  oil  thin,  oolor- 
leS8,  YiiTy  fragrant. 

The  oil  obtained  from  orange  leave*  is 
called  eMtnce  de  petit  grain  ;  that  tnok 
the  flowers  of  Citrus  vulgaria  is  the  real 
oil  of  neroli,  though  probably  the  floweit 
of  other  species  are  mixed  with  them 
before  distillation ;  oil  from  the  peel  it 
mostly  CjoHie;  ftil  contain  C„H„0^ 
Their  sp  gr.  is  between  .82  and  .90,  and 
tliey  all  fulminate  with  iodine. 

0/.  aurantli  Jior.  yield  from  fresh  flowers 
2  to  4  per  cent ;  solable  in  1  to  3  aloo- 
hol, with  more  opalescent. 

01.  aurantli coriicit  yield  2.8  per  oent.  from 
fresh  peel ;  with  7  to  10  parts  alcohol 
a  slightly  turbid  solution. 

01.  beryamottit  yield  2  to  3  per  cent. ;  sdo- 
ble  in  half  alcohol,  with  more  opalescent. 

01,  limonis  yield  1.7  to  2.1  percent. ;  with 
l(t  aloohol  turbid.  (5m  ''Am.  Jooni. 
Phar."  1858, 136,  and  1860,  543.) 


leaves 


Small  proportion;  lemon-yellow,  light, 
congeals  readily ;  exhilarant ;  combined 
with  theinia  said  to  bediaretic  and  dia- 
phoretic. 


flowering  Yields  Turkish  oil  of  geraniam ;  distilled 


herb 


leaves 
leaved 


at  Cannes  and  in  Algeria ;  resembled 
roee  in  odor ;  most  species  of  Pelaigoniaiii 
are  sweet  scented. 


,16  oz.   yield  51  to  68  grains;  yellowish- 
I     brown,  diuretic. 
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Qallipea  oasparia — Angnstnra 
'Rata  grareal«u8 — Rae 


Leifuminoim, 

Genista  Canariensis — Canary  rose- 
wood 

Roiacem, 

Cjdonia  yalgaris — Quince 

Roea   oentifolia — Handred-leaved 

rose 
Rosa    senipervirens  —  Evergreen 

rose,  and  other  species. 


Sangnisorba   officinalis — Common 

bnmet 
8pir»a  almaria  lobata,  fllipendala, 

&c. — Meadow  sweet 

Myrtacem, 
Caryophjllos  aromaticos — Cloves 


Bngenia  pimenta — Allspice 
Melaleuca  cajepnti — Cajeput 


Mjrtus  communis — Common  mjr- 

tie 
Mjrcia  acris — Sweet  bay 


Caneilaceae, 

Canella  alba — Canella,  White  cin- 
namon 

CroMsulacem, 
Rhodiola  rosea — Rose  root 

Umbelii/erm* 
Anethum  giaveolens— Dill. 


Angelica  Archangelica — Angelica 
Apium  graTeolens — Celery 
Apium  petrorielinum — Parsley 


bark 
herb 


wood 


peel 
petals 


root 
herb 


16  OS.  yield  7  to  23  grs. 

Li  principally  C,oH„U| ;  stim.  antispasmod. 
emmenagogue;  yield  from  dry  plant 
•34  per  cent. ;  sp.  gr.  .85  to  .91 ;  soluble 
in  1  alcohol,  with  more,  flocculent. 

80  lbs.  yield  from  9  to  16  drachma  of  oiL 
Oil  of  rhodium. 


16  OS.  yielded  by  expression  4  grs, 
'  lOOn  rose  leaves  yield  less  than  3  dr. ; 
sp.  gr.  .83  to  .87 ;  below  860  it  as- 
sumes the  consistence  of  butter ;  the 
odor  not  altered  by  80, ;  with  100  al- 
cohol turbid ;  the  inodorous  stearopten 
is  CgH|f. 


flower- 
buds 


fruit 
leaves 


leaves  & 
flowers 
leaves 


Color  blue ;  oordial. 


bark 


root 


fruit 


Athamantum    aureoselinum — 

Mountain  parsley 
Carum  carui — Caraway 


root 
fruit 
herb 


herb 
fruit 


CgpH,0  and  ^hydruret  of  salicyle  C|.H,04 ; 
boiling  point  380O ;  sp.  grav.  1.173. 


C„Hm  and  caryophyllio    acid  CsqHi^O,; 
Twils  at  470O  p. ;  yield  7.8  to  1^6  per 

cent. ;  sp.  gr.  1.03  to  1.06 ;  soluble  in 

1  p.  alcohol.     (See  "Am.  Jour.  Phar." 

1862,  25.) 
Yield  as  much  as  6  per  cent.;  compos. 

like  oil  cloves  CgpH,,  and  C^HisO^. 
C„H„+2H0,  green;  sp.  gr.   .91  to  .97; 

stimul.  antispasm. ;  soluble  in  1  part 

alcohol.  ("Am.  Jour.  Phar."  1861, 646.) 
Very  fragrant ;  1001b  fresh  leaves  yield  2^ 

to  4}  OS. 
Sp.  gr.  near  .97  ;  little  soluble  in  alcohol ; 

contained  in  bay  rum.     (5ee"Amer. 

Jour.  Phar."  1861,  29(i.) 

C,oH,0  odor  of  cajeput,  and  oxygenated 
portions,  perhaps  caryophyllio  acid; 
yield  .57  per  cent. 

lib  yields  1  dr.,  substitute  for  oil  of  rho- 
dium. 

Carminative ;  soluble  in  1440  parts  of 
water,  and  all  profortions  of  alcohol; 
sp.  gr.  .88  to  .95  ;  yield  1.5  to  6  per 
cent. 

16  oz.  yield  ^  to  1  drachm,  contains  Cf^HfO^ 

Colorless  or  yellowish,  agreeably  aromatic. 

C„H,f  and  C^H.O,.  Herb  yields  },  the 
fruit  3  per  cent. ;  sp.  gr.  1.02  to  1.14; 
soluble  in  2}  to  3  p.  alcohol ;  fulmin- 
ates with  I.  Occasionally  used  as  di- 
uretic. 

CgpH,,  and  little  0;  odor  reminding  of 
Juniper;  sp.  gr.  .843. 

CjoH,e  and  oarvol  Cg^H.^O,;  yield  2.7  to  9 
per  cent. ;  sp.  gr.  .90  to  .97  ;  soluble  in 
1  p.  alcohol.    Carminative. 
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Gioata  virosa — Water  hemlock 
Coriandmm  sativam — Coriander 

Cuminnm  cjminiua — Cumin 


Dancos  oarota — Carrot 
FcDDicalom  vulgare — Fennel 


Oalbannm  offloinale— Qalbannm 


Imperatoria  ostmthinm — Master- 
wort 

LeviBtioam  officinale — Lovage 
Oamorhiia        longitjlis  —  Sweet 

cicely 
Phellandrium  aqoaticom — Water 

dropwort 

Pimpinella  anisum — Anise 


M 


sazifraga 
nigra 


Caprifoliaceat. 
Bambncos  nigra — Common  elder 

Valerianetz, 
Valeriana  officinalis — Valerian 


Composita, 
Achillea  millefolium — Yarrow 


Anthemis   nobilis  —  English  cha- 
momile 

Arnica  inoiitaoa — Arnica 


Artemisia     absinthium  —  Worm- 
wood 

Artemisia  dracunculus — Tarragon 

"        contra,  Judaica  and  san- 
tonica  (Semen  contra,  S.  c/nae) 

Dahlia  pinnata — Dahlia 


fruit 

M 
M 


resin 
root 

u 
c< 

froit 


root 


u 


Identical  with  oil  of  oamin  seed. 

16  ox.  yield  ^  to  1  dr.,  sp.  gr.  .85  ;  C^^ 

andC»H,gO,. 
Cymol  CgoHj^and  caminol  CjoHi^O,;  yield 

1.2  to  3.9 ;  sp.  gr.  .90  to  .97 ;  solnble 

in  3  p.  alcohol ;  acrid. 
16  oz.  yield  30  grs. ;  diuretic,  stimulant 
Composition  like  oil  of  anise  ;  but  OJSLJ\ 

still  liquid  at  14o,  boiU  at  44l)0;  jield 

2  to  6  per  cent  ;  sp.  £pr.  .89  to  1. — ; 

soluble  in  2  to  4  p.  alcohol. 
Taste  and  smell  like  resin,  camphorom; 

sp.  gr.  .912 ;  used  internally  and  ex- 
ternally in  ointments,  &o. 
^20^16    ^^^   hydrur.    angelyle     C,oH,0^; 

boiling  commences  at  3350 ;  taste  aroma- 
tic, burning. 
Yield  about  .25  per  cent 
Has  the  odor  and  taste  of  anise ;  probably 

identical  with  oil  of  anise. 
16  oz.  yield  from  2  scr.  to  2  dr. ;  golden 

yellow;      taste     sweetish,     afterwards 

burning. 
Like  oil  of  star  anise  (see  Magnoliaceis) ; 

yield  1.4-3  per  cent. ;    sp.   gr.   .97-1 ; 

soluble  in  5  alcohol. 
Golden  yellow,  thin ;   odor  like  parsleyi 

not  agreeable  ;  taste  bitter  acrid. 
Light  blue,  changing  to  green  ;  otherwise 

like  former. 


flowers    Yield  small ;  thick,  mild  stimalant. 


root 


herb  and 
flowers 

flowers 


flowers 
root 


herb  and 
flowers 

herb 

flower 
buds 

Tubers 


Borneen  C^oHiq  and  valerol  C„H„)0,;  the 
latter  oxidizes  in  the  air  to  a  resin  and 
valeriauio  acid  ;  antispasmodic  ;  yield 
.35  to  1.8 ;  sp.  gr.  .87  to  .97  ;  soluble 
in  1  alcohol.  {See  "Am.  J.  Pharm.," 
Itf59,  p.  414;  1862,  p.  329.) 


16  oz.  yield  6  to  13  grs. ;  sp.  gr.  .9  ;  color 

blue   or  deep  green ;    tonic    and   anti- 

spasm. 
16  oz.  yield  22  to  55  grs. ;  spec.  gr.  .908; 

hydrur.  angelyle  C,oHjjOj,  angel icic  acid 

C  ,olig04  and  Cg^H ,g.    Color  blue  or  green, 
lib  yellow  yields  about  3  grs. ;  sp.  gr.  .90 ; 

butyraceous  ;  yields  4  scruples  ;  yelloir- 

ish  ;  odor  reminding  of  cloves ;  sp.  gr. 

.987  by  NO^  grass-green. 
Comp.  CjqH  igOj :  crude  oil  brownish-green ; 

yield  4  to^.l  per  cent. ;  soluble  in  1  p. 

alcohol ;  sp.  gr.  .88  to  .97. 
Composition  like  oil  anise,  CaQHjjOj  liquid ; 

boils  at  400O. 
Spec.  grav.   ,91  to  .97 ;    dissolves  in  an 

equal  part  of  alcohol,  not  anthelmintic  ; 

bitter;  C.eH.A  (?)• 
Strong   odor ;     sweetish,   burning   taste ; 

when  kept  with  water,  it  becomes  hea> 

vier  than  it. 
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BreohthitoB 
'  we<»d 


hieraoifolia^Fire- 


Erigeron  Caoadense — Canadian 
fleabane 

Erigeron  Philadelphioam — Phila- 
delphia fleabane 

Inala  h«leniam — Elecampane 

Matricaria  chamomilla — Qerman 
chamomile 


Matricaria  partheninm — Feverfew 


Osmitopsis    astericoides  —  (Cape 
of  Good  Hope) 

Tanacetnm  vulgare — ^Tansj 


Ericacea, 

Oanltheria  procambens — Winter- 
green 
Ledum  palastre— Labrador  tea 

Jasminesg. 

Jasminnm  grandiflornm  and  fra- 
grans — Jessamine 

Verbenaceas* 

Aloysia  citriodora — Lemon-scent- 
ed yerbena 

Labiatse. 

Hedeoma      pnlegioides  —  Penny- 
royal 
Hjssopas  officinalis — Hyssop 


Lavandula  spica — Spike  lavender 


herb 


u 


11 


root 
floWers 


flower- 
ing herb 

herb 


tt 


« 


leaves 


flowers 


herb 


CI 


(( 


Soluble  in  9  p.  alcohol ;  occurs  sometimes 
in  American  oil  of  peppermint.  (See 
Steams'  paper  in  *'Proc.  Amer.  Ph. 
Ass./'  1858;  also  "Am.  Jour.  Ph.," 
1860,  p.  105. 

Spec.  grav.  .845.     Anti-h»morrhagic. 

Yield  very  small.  « 

16  OS.  yield  from  |  to  one  dr. 

Resembles  oil  of  anthemis :  celor  blue ; 

yields  4  to  9  per  cent. ;  SC^Hig+aHO ; 

sp.  gr.  .92  to  .94  ;  soluble  in  8  to  10  p. 

alcohol. 
8  per  cent,  from  fresh  herb;  C^oHig  and 

C^Hi^Og;  greenish  or  straw  yellow;  light, 

odor  strong  camphoraceous. 
Greenish-yellow ;  odor  reminding  of  cam- 
phor and  oajeput;  taste  burning,  acrid  ; 

sp.  gr.  .931 ;  C,qH„  and  C^HmO,. 
Yellow  or  greenish,   taste  warm,  bitter; 

the  oil   from  the  flowers  has  an  acid 

reaction;  yield  .5  to  .8  per  cent. ;  sp. 

gr.  .91  to  .95  ;  soluble  in  1  p.  alcohol. 

Comp.     CgoHjg   and    methylsalycic    acid 

CieH.Og;  boiling  point  4120. 
1^  per  cent. ;  CgoHig  and  oxygenated  oil ; 

pale-yellow;  odor  and  taste  aromatic,  hot. 


Yield  very  small ;  extracted  by  a  fixed 
oil,  from  which  alcohol  takes  it  up; 
very  fragrant ;  used  in  perfumery. 

Small  proportion ;  very  fragraut ;  in  com- 
merce usually  substituted  by  lemon- 
grass  oil. 

Carminative,  emmenag.,  spec.  grav.  .948. 


Lavandula  vera — True  lavender 


Odor  persist,  arom. ;  taste  hot,  camphor's  ; 

yield  1  to  IJ  per  cent. ;  sp.  gr.  .89  to 

.98 ;  soluble  in  1  to  4  p.  alcohol,  with 

more  opalescent, 
herb  and  Oleum  spies,  similar  to  and  sold  for  cheap 
flowers       oil  of  lavender;    that  usually  kc*pt  is 

fictitious,  princ.  turpentine ;  the  fresh 

plant  yields  .8  to  141b  per  cent.  ;  sp. 

gr.  .81  to  .98;  soluble  in  1  p.  alcohol ; 

fulminates  with  iodine, 
herb  and  Cj^^H jgO^ and  Cj^HijO^ ;  the  lightestoil  from 


Marrubi  um  vul  gare — Horehound 
Melissa  officinalis — Lemon  balm 


Mentha  aquatic  a — Watermint 


flowers 


herb 


i( 


selected  flowers  is  most  fragrant ;  yield 
3  to  4.7  per  cent. ;  sp.  gr.  .87  to  .95 ; 
soluble  in  1  p.  alcohol ;  fulminates  with 
iodine. 

Very  small  quantity. 

Used  for  flavoring  medicines,  also  in  per- 
fumery ;  yiel4  .04  to  .3  per  cent. ;  s»p. 
gr.  .85  to  .97  ;  soluble  in  5  to  6  p.  alco- 
hol. 

This  and  other  species  of  mentha  are  often 
mixed  with  peppermint  in  distilling  the 
oil ;  yields  nearly  1  act*  Vi  \>x^  v^\i?cA^« 
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Mentha  orispa — Carled-leaved 
mint 

Mentha  piperita — Peppennint 


herb 


Mentha  pnleginm — Enrop.  pennj- 
rojal 

Mentha  viridis — Spearmint 


Monarda  pnnotata—Horsemint 

Nepeta  cataria — Catnep 

^      oitriodorata  —  Lemon  cat- 
mint 

Oojmum  badlionm — Sweet  basil 


Origanum  oretionm — Spanish  hop 


<i 


Origanum  majorana— €weet  mar- 
joram 


Origanum  Tulgare — Origanum 


Rosmarinus  officinalis — Rosemary 


Salvia  officinalis — Sage 


Satareja  hortensis — Summer  sa- 

vorj  ^ 

Thymus  serpyllum — Lemon 

thyme 


Tliymos  vulgaris — Garden  thyme 

Borraginaces. 

Heliotropium    peruvianam    and 
grandiflorum — Heliotrope 

Convolvulacetr.. 

Convolvulus  scoparius  and  Dori- 
bundus — Rosewood 


« 

M 

herb  and 
seeds 

flowering 
tops 


herb 


II 


14 


M 


U 


II 


II 


flowers 


Not  so  cooling  as  peppennint ;  freering  f« 
the  cold ;  yield  1  to  2.3  per  cenL  ;  sp. 
gr.  .87  to  .97  ;  soluble  in  1  p.  alcohol. 

CjoH^Oj  and  menthen  CgoH,,;  boiling 
point  36fiO;  best  distilled  by  steam; 
yield  .8  to  1.8  per  cent.  ;  sp.  gr.  .84  to 
.97 ;  soluble  in  1  to  3  p.  alcohol ;  mon*, 
opalescent ;  see  Steams*  paper  in  **  Proe. 
Am.  Ph.  Ass./'  1858,  anid  **  Am.  Jonni. 
Ph.,"  1860,  106. 

C„H,.  and  CjoHi^O^ ;  lOOb  fresh  herb  yieU 
rather  less  than  J  lb ;  sp.  gr.  .927  ;  boils 
at  3950. 

Spec.  grav.  .91 ;  C«H„0  r  (Kane);  boiling 
point  320O ;  1001b  fresh  herb  yield  Sec; 
soluble  in  less  than  1  p.  alcohoL 

CgoHgiO  and  thymol  C^^ifl^  ;  solid  at  40O 
F;  rubefacient. 

16  oz.  fresh  herb  yield  9  grs.;  carmlnatiT*. 

16  oz.  yield  7^  grs. ;  odor  pleasant;  fU- 
minates  with  iodihe. 

Yield  from  herb  1.6  per  cent.,  from  teed 
.12  per  cent. ;  C„H,.and  Cgo^^si  ^^ 
stearopten  red  by  SO,. 

Yield  1.5  per  cent. ;  straw- jellow,  rad- 
brown  when  old ;  sp.  gr.  .946  ;  odor  and 
taste  aromatic,  hot;  the  commeroial 
oil  is  generally  adulterated  with  oil  of 
turpentine;  used  for  bathing  and  ia 
toothache. 

Pale  yellow ;  tonic,  stimulant ;  its  oam- 
phor  is  C^Jl^fi^;  yield  .4  to  2.2  per 
cent. ;  sp.  gr.  .89  to  .90 ;  soluble  in  1 
p.  alcohol;  slightly  opalescent  with 
more. 

C50H40O,  ?  boils  at  3540 ;  rubeCao. ;  oil  of 
commerce  often  adulterated ;  yield  .15 
to  2.34;  sp.  gr.  .87  to  .90;  with  12  to 
16  p.  alcohol  a  turbid  solution ;  ftilmi- 
nates  with  I. 

C^ftHs^Og?  boiling  point  3650;  mostly 
adulterated  with  oil  of  turpentino  or  oil 
of  spike ;  yield  .8  to  2.5  per  cent. ;  sp. 
gr.  .88  to  .93 ;  soluble  in  1  p.  alcohol. 

C,2H,oO  and  C„H,j0, ;  tonio  and  diuretic ; 
yield  .4  to  1.34  per  cent. ;  sp.  gr.  .86  to 
.92 ;  soluble  in  1  p.  alcohol. 

.25  per  cent.;  yellowish;  firaffrant;  in 
perfumery. 

The  fresh  plant  yields  oil  of  acid  reaction ; 
reddish-yellow  ;  nsed  in  perfumery,  and 
in  liniments  and  ointments ;  yield  .07 
to  .4 ;  sp.  gr.  .89  to  .95  ;  soluble  in  1  p. 
alcohol. 

Comp.  thy  men  CgoH,^  and  thymol  C^U^^ 
O2 ;  colorless,  turns  yellow  and  brown- 
red  ;  yield  .4  to  2.6  per  cent. ;  sp.  gr. 
.87  to  .90;  soluble  in  1  p.  aloohoL 

Small  quantity ;  extracted  by  oiU ;  odor 
vanilla-like ;  in  perfumery. 


suliterra- Nearly  nnlorless  ;    thin;    odor  rose-like ; 
nean         frequt^iitly    adulterated   with   fat   oil; 
stem         utftfil  for  adulterating  otto  of  rose;  ia 
\    v^itvim^tY^  oil  of  rhodium. 
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Oieaeem. 
STringa  TalgArto-— Lilao 


Ckenopadi 

Chenopodiam       ambrosioidea — 

Mexican  tea 
CheDopodiam  anthelmintionm — 

Wormseed 

Laurine9. 


dDnamomam  aromationm — Chi- 
nese cinnamon 

Cinnamomnm  Zejlanicnm — Cey- 
lon cinnamon 


Cinnamomnm    Lonreirii — Cassia 

bnds 
Cinnamomnm  Culilavan — Cnlila- 

wan 

Lanms  nobilis — Bay  tree 

**  Bormanni  f — Massaj  bark 
Oootea  Pichory  minor. — Pichmy 
Oootea? 


Persea  oaryopbjllata — Clove  cin- 
namon 

Sassafras  officinale— Sassafras 


Myri$ticea, 
Mjristica  moschata — Natmeg 


flowers   Small  proportion;  nsnally  extracted  bj 
fat  oils ;  nsed  in  perfumery. 


herb 
seed 


bark 


i< 


u 


i( 


u 


Santalaceas, 

Santalnm      mjrtifoliam — White 
saanders 

A  ristoloch  iaress. 

Asamm        Canadense  —  Canada 

snake  root 
Asamm   Europsum — Asarabacca 


Serpentaria  Virginiana — Virginia 
snakeroot 

EupkorbiacesB. 
Croton  elenteria — Casoarilla 


flower 

bnds 

bark 


berries 

bark 

fruit 

? 

bark 


wood  and 
bark 


16  OS.  yield  26  grs. ;    burning  aromatic 

taste  and  smell. 
CgoH,0  and  C^H,/),;  anthelmintic;  yield 

1  per  cent. ;  sp.  gr.  .908. 


'Comp.  C„H,f,  hydruret  cinnamyle,aB 
CigHgOj,  ciunamic  aoidssC,.H.O^  aiid 
resin ;  Chinese  cinnamon  yields  .2  to 
2.0  per  cent. ;  sp.  gr.  1.03  to  1.09 ; 
soluble  in  1  p.  alcohol ;  Ceylon  cin- 
namon yields  .8  to  2.5  per  cent. ;  sp. 
gr.  1.006  to  1.09  ;  soluble  in  1  p.  alco- 
hol. 
Agreeably  aromatic,  hot. 

Colorless ;    odor  of   cajeput  and  dove  ;^ 
.  heavier  than  water ;  by  NO5  carmine- 
red. 

16  ox.  yield  }  to  1  dr. ;  sp.  gray.  .914 ; 
comp.CjgHjQO,  contains  two  isomeric  oils. 

Consists  oif  a  light  and  heavy  oil ;  odor 
of  sassafras  ;  turned  red  by  NO,. 

Yield  .7  per  cent. ;  greenish ;  contains  4 
oils,  diffiering  in  boiling  point  and  odor. 

Origin  unknown,  though  called  Guiana 
laurel  oil ;  CgoH,,  and  some  0 ;  sp.gr. 
.864 ;  odor  terebinth! nate.  agreeable. 

Thick ;  dark  red-brown :  odor  and  taste 
of  cloves  and  cinnamon ;  used  in  per- 
fumery. 

CaoH,a  and  C^U^fi^ ;  boils  at  420© ;  yield 
2.5  to  4.5 ;  sp.  gr.  1.07  to  1.09  ;  soluble 
in  4-5  p.  alcohol. 


kernel  01.  nnc.  moscliat. ;  yield  6  per  cent. ;  sp. 
gr.  .92  to  .95  ;  compos,  like  next. 

arillus  Oleum  macidis  is  oftener  met  with  in  com- 
merce; CigHj^O,  and  Ci^H,,;  yield  1.6 
to  9.4  per  cent. ;  sp.  gr.  .92  to  .95  :  solu- 
ble in  6  p.  alcohol. 


wood 


root 


(* 


u 


bark 


16  oz.  yield  }  to  2  dr. ;  jised  in  perfumery. 


Light  colored,  fragrant. 

Yield  12  grs.  fr.  16  oz. ;  spec.  grav.  1.018, 
comp.  CgH^O ;  camphor  CgH^Oj ;  yellow- 
ish, thick ;  odor  reminding  of  valerian. 

Yield  about  ^  per  cent. :  color  green. 


16  oz.  yield  27  to  68  grs. 
UKed  for  fumigation ; 
other  oil. 


;  spec.  grav.  .92  ; 
0,^11,00  and  an- 
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Urticeat, 
Humnlus  lapulas — Hop 

Myricacem, 

Mjrica  g&le — Swe«»t  gale — Dutch 
mjrtle 

Conifer  SB, 
Thuja  oociden talis — Arbor  Tits 

MoNOOOTTLBDOXa. 

ZingiberacesR. 

Alpinia  galanga — Galangle 
Caroama  zedoaria — Zedoarj 
Blettaria    oardamomum — Carda- 
mom 

Zingiber  officinale— Ginger. 


^  AmaryUidacex. 

Poljranthes  taberosa — ^Tuberose 

Jrideae* 
Crocus  sativus — Saffron 

Iris  florentina — Orris 

Lilicea, 

Conrallaria  majalis — Lilly  of  the 
▼alley 

Aroidex. 
Anorus  calamus — Calamus 


strobiles 


leaves 


young 
branches 


root 
seed 

rhizoma 


flowers 


pistils 


rhizoma 


Spec.  gr.  .91 ;  CjoH„  and  C„H„0,;  taile 
burning  and  bitterish  ;  yield  .8  percent 

• 

1001b  yield  2  drs. ;  dark  yellow  or  broini; 
thickish ;  agreeable  odor ;  bumiag 
taste  ;  sp.  gr.  .876  ;  with  I  green. 

Colorless  or  yellow ,  heavier  than  water; 
contains  C,oU,Ujand  Ci^Uj^O^ 


16  oz.  yield  1  to  3  scr. ;  taste  sim.  cardan. 

16  oz.  yield  1  dr. ;  thick,  yellowitsh  white. 

Odor  penetrating,  aromatic ;  taste  hot, 
camphorous  ;  yields  4  to  4.7  per  cent; 
sp.  gr.  .93  to  .96 ;  soluble  in  1  p.  alcohol. 

16  oz.  yield  A  to  2  dr.  ;  compos.  CjoH,j-f 
variable  prop.  HO;  sp.  gr.  .89;  odor 
agreeable,  ginger-like :  taste  mild,  af- 
terwards burning  aud  bitter. 


Small  proportion ;  extracted  by  fixed  oils; 
used  in  perfumery. 

16  oz.  yield  1^  dr.,  yellow,  heavier  than 
water,  acrid  ;  by  keeping  it  tarns  whits 
and  lighter ;  probably  the  active  print. 

Crystallizable ;  contains  21  per  cent.  0; 
odor  of  violets.     (Irin.) 


flowers    Quantity  very  minute  ;  the  odor  extracted 
by  fat  oiU  ;  used  iu  perfumery. 


rhizoma 


GraminMi', 

Andropogon      ivarancusae  —  East       herb 
India  lemon  grass 


Andropogon  Scboenanthus 


(( 


lOOIb  fr.  rt.  yMd  16  oz. :  lib  dry  25  to  145 
grs.  ;  sp.  gr.  89  to  .99  ;  soluble  iu  1  p. 
alcohol ;  C,3H,oO  and  other  oils. 

CjoHjg  and  oxygenated  oil ;  yellow  ;  lighter 
than  water  ;  odor  reseiiihling  rose  ;  taste 
reminding  of  lemon  ;  used  to  a<iultenite 
the  Oerniau  otto  of  rose,  and  sometimes 
sold  as  oil  of  verbena. 

ResHuibles  the  former:  but  o<lor  of  raelii*sa ; 
substituted  for  oil  of  melissa,  and  sold 
under  the  name  of  E.  I.  oil  of  melih^a 
and  oil  of  citronella. 


8.   NiTROGEXATED   OiLS. 

The  few  known  contain  prussic  acid,  from  which  they  may  be  freed 
by  agitating  with  protochloride  of  iron  and  lime  and  rectitying,  with- 
out materially  altering  their  odor.  They  do  not  pre-exist  in  the  plants 
from  which  they  are  derived,  but  are  the  resulbj  of  a  reaction  in  the  pre- 
sence of  water,  between  amygdalin  with  emuLsin  or  similar  compounds. 

The  following  syllabus  embraces  the  most  prominent  plants  which 
yield  volatile  oils  containing  hydrocyanic  acid;  it  will  be  observed  that 
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they  are  all  members  of  the  natural  order  of  Ilosacese,  mostly  of  the 
sub-order  Amygdalm  and  a  few  of  Pomess : — 


Amygdalas  oommanis,  var.  axna- 

ra — Bitter  almond 
CerasuB  (yariouB  species) — Cherrj 
Persica  yalgaris— Peach 
Pmnos  domestioa   and  others — 

Plum 
Pjrras  commanis  and  mains — Pear 

and  apple 


kernels 

bark 

leaves  & 

kernels 

leaves  & 
kernels 


These  oils  are  very  similar  in  their  sensi- 
ble properties ;  the  oil  of  almond  is 
hjdrnret  of  benxjle  Cj^HgOi,  in  which 
hjdrocjanio  acid  HCgN  is  dissolved. 
All  are  poisonous. 

250)  of  bitter  almond  cake  after  the  ex- 
pression of  the  fixed  oU  yield  about 
2  OS.  oil  of  bitter  almond. 


Nitrogenated  Oils.    ' 


Oleum  amygdaL  am. 


«4 


cerasi  sem. 
lauro-cerasi  fol. 


(Yield  fh>m  1&>.) 

letoSOgrs. 

26  gn. 
40.5  grs. 


Sp.  gr.  1.04-1.07.  Boiling  point,  320O 
to  390O  F. ;  react  acid  on  litmus 
paper.  Iodine  is  quietly  dissolved 
in  small  quantity.  Nitric  acid,  no 
reaction  in  cold;  on  boiling  very 
little  nitrons  acid  is  evolved.  Sul- 
phuric acid  dissolves  an  equal  quan- 
tity of  oil,  separated  by  water,  little 
thickened.    Alcohol  of  85  per  cent. 

.  miscible  in  aU  proportions.  Nitro- 
prusside  copper,  no  reaction.  Pro- 
duct of  boiling  with  alcoholic  caustic 
potassa  in  excess  dissolves  in  water. 


SULPHUBBTTED  OiLS. 

Of  the  oils  belonging  to  this  group,  only  oil  of  mustard  has  been 
used  medicinally,  particularly  in  alcoholic  solution,  under  the  name 
of  spiritus  sinapis,  as  a  powerful  rubefacient.  But  the  activity  of  all 
the  plants  yielding  these  oils  is  due  to  them,  at  least  principally  so. 

Some  of  these  plants  are  valued  for  culinary  purposes,  owing  to  the 
presence  of  the  compounds  of  allyle.  It  is  worthy  of  note  that,  with 
the  exception  of  assafoetida,  sagapenum,  and  garlic,  all  belong  to  the 
family  of  Cruciferse,  many  plants  of  which  likewise  yield  an  abund- 
ance of  fixed  oils,  obtained  by  expression,  free  from  the  essential  oils ; 
they  are  extensively  cultivated  for  these. 

The  sulphurettea  oils  are  compounds  of  aWyfe.  and  of  its  homolo- 
gous carbohydrogen/ertiiyfe,  as  the  following  table  will  show: — 

Allyle  C^Hg      Sulphide  of  allyle  (oil  of  garlic)  CM^  +  S. 

Oxide  of  allyle,  CjH.+0    Sulphocyanide  of  allyle  (oil  of  mustard)     C,HjS4-C,N8. 

C„H„       Protosulphide  of  ferulyle  |       oU  of       J  C„H,,S 


Ferulyle 


Protosulphide  of  ferulyle  ) 
Bisulphide  of  ferulyle        j 


oUof 
assafoetida 


i 


C„H„8, 


37 
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(Syllabus  of  Plants  yielding  Sulphuretted  Oii-s,  Ac.) 


DiCOTTLEOONS. 

Cruciferse, 

Alliaria  officinalis — Jack  by  the 
hedge 

Capsella  bursa  pastoris — Shep- 
herd's pnrse 

Cheirarthas  annnus— -Wall-flower 

Cochlearia  armoraoia — Horse-rad- 
ish 

Coohlearia  officinalis — Comfnon 
soarvy  grass 

Iberis  amara — Bitter  candjtnfb 

Lepidiom  sativam,  campestre,  &o. 

—Cress 

Raphanos     raphanistram— Wild 

mustard 
Raphanus  sativus — Radish 

Sinapis  nigra — Black  mustard 
Sisymbrium  nasturtium — Water- 
radish 
Thlapai  arvense — Treacle  mustard 

Umhelliferm. 
Ferula  assafoetida — AssafoBtida 

"     persica  (?) — Sagapenum 

MONOCOTTLBDONS. 

LiliacesB, 
Allium  sativum — Garlic 


leaves 

and  root 

seed 

seed 
root 

herb 

herb  and 

seed 

seed 

seed 

root   and 

seed 

seed 

seed 

herb  and 
seed 


gum- 
resin 


bulb 


CfHjS,  if  distilled  from  fresh  apring  fOOl 

it  is  CgHgNS.. 
CJS.fi  and  C^^NS,. 

Same  compos. 

CgH^NSg;  loom  firesh  root  jield  iMtrij 

7  OS. 
Same  comp.  contained  in  spiritoi  eoeh^ 

leariffi. 
Same  comp. 

CgH^S ;    is  decomposed  on  rectificatioiL 

CeHfiS  and  GgH^NS^ 

Same  composition. 

CgHgNSj ;  yield  6  per  oenU 
Same  and  C^H^S. 

CeH^S  and  CgHgNS^ 


CjjH.jiS  and  C,2H,,S,;    yellow;    sp.  gr. 

.942 ;  on  standing  liberates  HS. 
Contains  CgH^S,  or  C  ja,jS  (f) 


CgHgS  and  C^VLfi.    1001b  yield  3  to  4  Ok; 
heavier  than  water. 


Oils  that  may  he  obtained  artificially. 

1.  Oxygenated, 
Oil  of  cinnamon  from  styrone  C^fi^fi^  by  platina  black  ss  C„HgOa  hydmrei  of 

myle. 

Oil  of  gaultheria  from  2  parts  crystal,  salicylic  acid  C^fifi^  2  anhydxoos  methyUo 
alcohol  C2H4O5  and  1  SO,=C,4H5(CjH,)Oj. 

2.  Nitrogenated,    ^ 

Oil  of  bitter  almonds,  from  styracine  C^'H.^fi^  by  NO^,  besides  bensoio  and  nitio-tai- 
soic  acids  also  =  CifHgOj  and  HCgN* 

3.  Sulphuretted. 
Oil  of  mustard,  from  iodide  of  propylene,  CeHcI,  by  sulpho-cyannret  of  potaisiiim 
K,CjNSa=CjH5(C2N)Sg. 

Empyreumatic  Volatile  Oils. 

If  organic  substances  are  subjected  to  dry  distillation,  the  distillate 
contains,  besides  water,  some  acids  and  also  some  oily  liquids  which, 
so  far  as  they  are  used  in  medicine  or  accompany  m^icinal  products^ 
are  here  treated  of.  Their  composition  varies  very  much,  as  would 
be  expected,  and  they  have  but  few  properties  in  common  except  their 
physical  appearance,  their  empyreumatic  odor,  and  their  indifferenoe 
towards  certain  chemical  reagents.  After  rectification  they  are  usually 
colorless,  and  are  mostly  not  affected  by  iodine  and  but  little  attacked 
by  cold  nitric  acid. 
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(Syllabus  op  EMPYREOfATio  Volatile  Oils.) 


1.   Composition  CgoHj^. 


Caontchene,   from    Caouf-    Boils  at  MOO;  odor  resembling  lemon;  taste  bnming 

ohoao  aromatic;  spec.  gr.  .842. 

Colophene,  rosin  oil,  from    Colorless  in  transmitted,  indigo-blne  in  reflected  light ; 
Rosin  sp.  gr.  .940 ;  boiling  point  600O ;  odor  peonliar  empj- 

renmatic  ;  used  in  painting. 
01.  asphalti  from  Asphal-    Contains  tiro  isomeric  compounds ;  cold  NO5  colors  it 

tnm  brown. 

01.  betulse,  from  the  bark  of    Odor  agreeably  terebinthinate ;  sp.  gr.  .847. 

Betula  alba 
01.  SQccini,  from  amber  Yellow ;  sp.  gr.  80  to  88 ;  odor  empyrenmatic ;  used  as 

antispasmodic  intemallj  and  externally ;  contains 
several  isomeric  oils ;  with  6  parts  faming  NO5  yields 
Moschus  artificialis,  artificial  musk,  formerly  frequently 
employed  as  snbsUtnte  for  mask. 


2.   Composition  Ca  Hn. 


Olenm  petrae — Petroleam        From  springs  in  coal  regions ;  colorless  and  thin ;  yellow, 

brown  and  almost  black  and  thick  oily  ;  the  American 
coal  oil,  kerosene,  belongs  to  this  class  as  well  as  Bar^ 
badoes  tar ;  consists  osaally  of  numerous  isomeric  oils. 

Paraifinum — Paraffine  Crystalline,  inodorous  and  tasteless ;  possesses  little  affl- 

nity  for  chemical  reagents  ;  fusing  point  varying  from 
91  to  1490 ;  stoppers  rubbed  with  it  do  not  adhere  to 
the  neck  of  bottles  containing  alkalies. 


3.    Composition  various. 


Oleum  cadinum,  from  the    Used  in  Greece  for  chronic  eruptions  of  the  skin,  in  the 
wood  of  Juniperus  oxy-        form  of  plasma,  &c. 
cedrus 
Supion  Colorless,  aromatic,  indifferent ;  boiling  point  II60 ;  {go- 

meric  bodies  of  compos.  CoHn+j ;  accompanies  creasote. 
Chrysene  Cyfl^  Oolden-yellow,  crystalline ;  in  coal  tar. 

Pyrene  C^a.^g  Colorless  microscopic  needles;  in  coal  tar. 

Photagene  From  the  tar  of  turf,  bituminous  coal,  &c. ;  colorless, 

thin  of  great  illuminating  power ;  with  NO5  uitroben- 

zole  and  other  nitrogenated  compounds. 
Kaphthalin  C^fi^  In  coal  tar,  soot,  &c. ;  colorless  rhombic  lamins,  slightly 

aromatic  ;  fusible  at  1750. 


DippeVs  animal  oily  formerly  much  used  in  medicine,  has  an  alkaline 
reaction,  consists  of  various  ternary  alkaloids,  and  turns  dark  under 
the  influence  of  light  and  air.  Poisonous;  used  as  antispasmodic. 
Dose,  5  to  26  drops. 

Camphors. 

This  class  of  solid  crystalline  substances  has  already  been  shown 
to  have  a  close  relation  to  the  essential  oils.  Common  camphor, 
CjoHj^jOj,  is  obtained  from  an  evergreen-tree  growing  in  China  and 
Japan,  the  roots  and  twigs  of  which  are  cut  into  chips  and  placed  with 
water  in  large  iron  vessels,  surmounted  by  earthen  capitals  furnished 
with  a  lining  of  rice  straw.  A  moderate  heat  being  applied,  and  the 
camphor  volatilized  by  the  steam,  it  collects  upon  the  straw  in  a  crude 
and  impure  condition,  and  is  collected  and  packed  for  exportation  as 
crude  camphor.  It  is  refined  by  resublimation,  and  then  constitutes 
tJie  valuable  and  characteristic  drug  so  familiar  to  almost  ever^  o\i^. 


580  ON   VOLATILE   OB   ESSENTIAL   OILS. 

As  already  stated,  camphor  is  an  oxide  of  the  radical  C^jH^^  and  one 
of  the  so-called  camphene  series. 

Some  of  the  essential  oils  can  be  converted  into  camphors  by  solu- 
tion in  water  and  long  exposure.  The  carbo-hydrogen  constituents  of 
these  combine  with  the  elements  of  water  to  form  hydrates>  which 
appear  to  be  the  true  camphors.  These  are  solid,  colorless,  crystal- 
line, fusible  bodies,  less  volatile  than  the  essential  oils,  soluble  in  alco- 
hol and  ether,  and  partially  in  water. 

Some  of  the  substances  usually  treated  of  as  neutral  ciystalline 
principles  are  classified  by  the  German  chemists  as  camphors ;  of  this 
number  cantharidin,  the  active  principle  of  Spanish  flies,  and  nicotit- 
nin,  one  of  the  constituents  of  tobacco,  may  be  instanced.  There  is 
much  obscurity  now  connected  with  the  precise  habitudes  and  rela- 
tions of  these  and  other  crystalline  principles  associated  with  oils  and 
otherwise  distributed  in  plants. 

Three  diflferent  kinds  of  camphor  hare  been  distinguished  by  their  behavior 
in  the  polariscope,  one  taming  the  ray  of  polarized  light  to  the  left,  one  to 
the  right,  and  one  being  inactiTe.  The  camphor  deriating  to  the  right  is 
stated  to  be  that  from  Laams  camphora. 

Camphor  deviating  to  the  right. — The  Taper  conducted  over  red-hot  iron 
gives  an  oily  liquid  containing  naphthalin  and  a  hydrocarbon  of  the  composi- 
tion of  benzole.  Under  the  influence  of  heat  and  nitric  acid,  6  eq.  of  oxy- 
gen combine  with  camphor  to  form  camphoric  acid,  C^Hi^Og,  which  deviates 
light  to  the  right  Anhydrous  phosphoric  acid  and  fused  chloride  of  zinc 
produce  water  and  cymol,  Ca„H„ . 

Camphor  devinting  to  the  left. — Prom  the  oil  of  Matricaria  partheniam, 
that  portion  distilling  between  200°  and  220°  C.  With  nitric  acid  this 
furnishes  camphoric  acid  which  deviates  light  to  the  left. 

Inactive  Camphor,  from  the  volatile  oils  of  many  of  the  LabiatisB,  lavender, 
marjoram,  sage,  &c.     These  are  without  effect  upon  polarized  light 

The  camphors  from  oil  of  tansy  and  valerian,  and  that  from  sage  by  nitrie 
acid,  have  not  been  tested  by  the  polariscope. 

Borneo  camphor,  obtained  from  Dryobalauops  camphora,  and  held  in  the 
East  Indies  at  a  very  high  price,  is  a  hydrate  of  bomeen,  and  has  the 
composition  C^Uyft^  It  is  said  to  be  deposited  by  moist  oil  of  valerian. 
Its  alcoholic  solution  deviates  polarized  light  toward  the  right  By  the 
action  of  nitric  acid  it  loses  two  equivalents  of  hydrogen,  and  is  converted 
into  common  camphor. 

Ldwig  describes  numerous  camphors,  of  which  the  following  are  illnfltra- 
tions :  Lemon  camphor,  a  compound  of  oil  of  lemon  and  water,  has  the 
composition  CgoH„Oj;  but,  by  being  heated,  loses  two  atoms  of  water. 
Juniper-berry  water,  treated  with  caustic  potassa,  yields  a  camphor =C^H^O^. 
The  crude  oil  distilled  from  parsley  seed,  dissolved  in  water,  after  a  few  days, 
deposits  a  camphor =C„HyO^. 

Caryophyllin,  C^HjgOg,  the  camphor  of  cloves,  occurs  in  white  needles ; 
inodorous  and  tasteless  when  pure ;  soluble  in  ether  and  boiling  alcohol ; 
colored  blood-red  by  SO^ 

Mint  camphor,  CgoHjoO,,  from  American  oil  of  peppermint;  colorless 
prisms ;  odor  and  taste  of  peppermint ;  very  soluble  in  alcohol  and  ether. 

Anise  camphor,  CgoHj^Og,  the  crystal! izable  portion  of  oil  of  anise ;  fusing 
point  66°. 

Monarda  camphor,  C^H|«0„  from  oil  of  monarda ;  white  tables ;  fuses  at 
118°;  congeals  at  100°. 
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Myrifiticin,  C^jH^^O^  from  oil  of  mace  ;  white  needles ;  odor  of  the  oil ; 
red  by  SO,. 

Sassafras  camphor,  C^HjoO^,  from  oil  of  sassafras ;  hexagonal  prisms  ; 
odor  and  taste  of  the  oil ;  spec.  gray.  1.245 ;  red  solution  with  NO3. 

IrtTif  the  crystallizable  oil  of  Iris  Florentina. 

Helenin,  CjiH.^O,,  fix)m  the  water  distilled  over  elecampane ;  white 
qnadraiignlar  crystals ;  faint  odor  and  taste ;  lighter  than  water  ;  with  SO, 
wine  red  solution. 

AmriUj  C^qH^O^,  from  the  water  distilled  over  Asamm  Enropssam; 
white  crystals ;  gaseous  01  and  SO,  color  blood-red  or  brown-red. 

Anemonin,  C^K^fi^^f  from  the  water  distilled  over  Ranunculus  acris 
and  various  species  of  Anemone ;  needles,  producing  heat  and  numbness 
upon  the  tongue  ;  yield  anemonic  acid  when  boiled  with  BaO. 

Nicotianinf  from  the  water  distilled  from  tobacco;  odor  of  tobacco 
smoke ;  taste  aromatic  and  bitter ;  soluble  in  alcohol,  ether,  and  potassa. 

Caoutchouo  and  Caoutohouooids. 

These  principles  occur  in  the  milky  juice  of  various  plants,  principally 
belonging  to  the  natural  orders  EuphorbiacesB,  Urticaceae,  and  Apocynacese, 
and  are  suspended  therein  in  the  form  of  true  emulsions.  In  their  pure 
state  they  are  colorless,  solid,  and  either  at  ordinary  or  at  an  elevated  tem- 
perature, very  elastic.  They  are  amorphous,  inodorous,  and  tasteless,  lighter 
than  water,  insoluble  in  water  and  alcohol,  and  soluble  in  pure  ether,  chlo- 
roform, and  some  empyreumatic  oils.  They  consist  of  carbon  and  hydrogen 
(the  allied  viscin  contains  also  0),  and  are  of  very  indifferent  chemical 
behavior. 

Caoutchouc,  gum-elastic,  or  India  rubber,  is  the  product,  of  many  plants, 
particularly  of  Siphonia  clastica  and  various  species  of  Hevea,  IJrceola, 
Artocarpus,  Ficus,  &c.  Spec.  gr.  .925;  composition  C^jH^^  (perhaps  like 
the  following  CgoH,g)  ;  fusible  at  445°,  and  remaining  sticky  for  a  long  time  ; 
2  parts  with  1  p.  sulphur  and  1  p.  magnesia,  yield  a  mixture  of  such  hard- 
ness, that  it  can  be  polished. 

The  vulcanization  of  caoutchouc  was  discovered  by  Hancock,  and  consists 
in  incorporating  sulphur  with  the  anhydrous  substance,  whereby  it  loses  its 
solubility  in  the  ordinary  solvents. 

The  extensive  uses  of  caoutchouc,  and  particularly  of  the  vulcanized,  in  the 
arts,  are  too  well  known  to  require  to  be  particularized. 

OuUa-percha  is  obtained  from  Isonandra  gutta,  SapotaceaB,  and  contains 
about  14  per  cent,  white,  and  4  to  6  per  cent,  of  yellow  resin,  which  are  the 
oxides  of  the  carbo-hydrogen,  C„H,a,  constituting  the  chief  portion  of  it. 
It  is  hard  and  scarcely  elastic  at  ordinary  temperature ;  but  becomes  very 
elastic  at  a  slightly  elevated  heat ;  its  best  solvents  are  chloroform  and  oil 
of  turpentine. 

(See  Liquor  Outtse  PerchaSy  page  542.) 

Vtsciriy  or  Bird-lime,  is  obtained  by  expressing  the  fruit  of  the  mistletoe, 
Viscum  album,  and  diluting  with  water ;  it  is  transparent,  very  sticky  (Ger- 
man, leim=sg]ue)  at  the  common  temperature,  contains  about  15  per  cent, 
(the  pure  ?)  of  oxygen,  and  dissolves  in  ether,  volatile  oils  and  warm  lyes. 
It  is  used  in  Germany  for  killing  flies  and  catching  small  birds. 

Kesins. 

The  resins  are  very  extensively  diflfused  in  the  vegetable  kingdom, 
and  there  is,  perhaps,  no  plant  which  does  not  contain  one  or  mo?  0 
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principles  which  might  be  classified  with  the  resins.  The  definition  of 
a  resin  is  rather  vague,  but  we  may,  in  a  general  way,  describe  among 
this  class  substances  which  are  solid  at  ordinary  temperatures,  more 
or  less  transparent,  inflammable,  readily  fusible,  do  not  volatilize  im- 
changed,  become  negatively  electric  by  rubbing ;  are  insoluble  in 
water,  soluble  in  alcohol,  and  sometimes,  also,  in  ether  and  oil  of  tur- 
pentine. They  are  mostly  inodorous,  and  are  readily  incorporatod 
with  fatty  bodies  by  fusion.  They  are  not,  as  a  class,  disposed  to 
crystalline  forms,  being  mostly  amorphous ;  their  ultimate  composi- 
tion is  carbon,  hydrogen,  and  oxygen. 

The  origin  of  resins  must  be  looked  for  in  the  action  of  the  air  on 
essential  oils,  which  lose  part  of  their  hydrogen  and  absorb  oxygea; 
this  may  occur,  as  in  the  case  of  turpentine  and  copaiva,  in  the  plants 
producing  them,  or  after  the  extraction  of  the  essential  oils.  To  this 
fact  may  be  traced  their  mixed  character.  The  volatile  oils  being 
usually  mixtures  of  two  or  more  oils,  the  resins  are  apt  to  be  con- 
stituted of  several  similar  though  not  identical  resins.  By  treatment 
with  alcohol,  ether,  oil  of  turpentine,  &c.,  the  diflferent  constituents 
can  generally  be  separated.  Many  of  the  resins — ^those  containing 
most  oxygen — ^play  the  part  of  acids,  and  are,  in  feet,  designated  4i8 
such ;  these  form  with  alkalies  and  metallic  oxides  compounds^  some 
of  which  are  soluble  and  others  insoluble  in  alcohol,  while  some  resins 
are  quite  indifferent  to  the  action  of  alkalies.  Some,  so-called,  soft 
resins  possess  strong  odors ;  these  are  usually  imperfectly  oxidized, 
and  contain  portions  of  essential  oil. 

Eesins  generally  resemble  the  corresponding  essential  oils  in  their 
stimulating  effects,  though  some  of  them,  which  may  be  termed  acrid 
resins,  including  the  cathartics,  appear  to  bear  no  therapeutical  rela- 
tion to  the  essential  oils.  A  few  of  the  gum  resins  are  adapted,  by 
their  control  over  the  nervous  system,  to  use  as  antispasmodics. 


Syllabus  of  Eesiks. 
I.  Resins  Proper, 


Name,  Origin,  &c. 


Cistinece, 

Ladannm,  labdanum.  From 
Cistus  Creticus  and  Cypri- 
CU8.  Sp.  gr.  1.186;  dark 
brown,  soft. 

Zygophylleas, 

Guaiaci  resina  U,  S,  P,  From 
Guaiacum  officinale.  Sp. 
gr.  1.205  to  1.228. 

TerebinthaceaB. 

Mastich.  From  Pistacia  len- 
tiscus.  Sp.  gr.  1.074  ;  yel- 
lowish grains,  softens  be- 
tween the  teeth. 


Compoaition  and  Properties. 


Volatile  oil. 

86  per  cent,  resin,  C^oHjqOj. 

7  per  cent.  wax. 


80  per  cent,  resin. 
Guaiacic  acid. 
Gum  extractive. 


Acid  resin  sol.  in  cold  alcohol,  C^^^jjO^. 
Masticin ;  resin  soluble  in  hot  alcohol, 

CjoHgjOj. 
Trace  of  volatile  oil. 


I7«es. 


Obsolete. 


Alterative 
stimulant 


Adjunct  in 
pills  and 
basis  of  * 
varnish. 


BKBIK8. 
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Nain«,  Origin,  ke. 


Leguminosm, 
Copaiva  resin.  From  Copaiba. 


Anime.       From      Hjmensa 
oonrbaril. 


Copal.  From  Hjmensa  ver- 
racoea  and  other  trees? 
8p.  gr.  1.046  to  1.139  ;  very 
hard ;  fracture  conchoidal ; 
nearly  inodoroos  and  taste- 
less. 


Compodtion  and  Propertlet. 


Resin  of  PeruTlan  balsam. 
From  Balsamom  Pemvia- 
num. 

ConvolvulacesB, 

Sesina  Jalaps.  From  Ipomoea 
Jalapa. 

Urticeas. 

Eztraotnm  cannabis.  From 
Cannabis  Indioa. 

Euphorbiacete, 

Lac  (shellac  and  seedlac). 
From  Croton  laccifernm  bj 
the  puncture  of  Coccus 
lacca,  and  from  Ficus 
religioea  and  Indica. — 
(£/r//ccaf.) 

Euphorbium.  From  various 
species  of  Euphorbia ;  in- 
odorous ;  taste  acrid,  burn- 
ing. 

ConiferSB, 

Cowrie,  Australian  Dammar. 
From  Dammara  Australis ; 
sp.  gr.  1.04  to  1.062. 

East  Indian  Dammar.  From 
Pinus  dammara;  sp.  gr. 
1.056  to  1.097;  soft  at  167^. 

Sandarac.  From  Juniperus 
communis  in  warmer  cli- 
mates, and  from  Tliuja  arti- 
culata  ;  sp.  gr.  1 .05  to  1.09  ; 
small  grains,  pale  yellow, 
transparent ;  ^int  odor. 


8oft  indifferent  resin. 
Copaivio  acid  CJtl^O^;  orystallixable 
from  solution  in  petroleum. 

Acid  resin  soluble  In  cold  alcohol. 
Indifferent   resin  C^qHjjO,  oryst.   from 

hot  alcohol,  sol. 
2  per  cent,  volatile  oil. 

1.  Resin,  soft,  fusible  in  water-bath, 
sol.  in  72  per  cent,  alcohol,  and  oil 
of  turpentine,  CfqH^O^. 

2.  Resin,  soft,  fusible  below  2120  F., 
soL  in  alcohol,  ether,  and  oil  of  tur- 
pentine, isomeric  with  No.  1. 

3.  Resin,  white,  not  so  readily  fusible, 
soluble  in  alcohol  and  ether,  C^^H-jO,. 

4.  Resin,  white,  still  less  fusible,  sol.  in 
alcohol,  solution  of  potassa,  insol.  in 
alcohol  and  ether. 

5.  Resin,  insol.  in  all  menstrua,  C^gH^O^ 

Acid,  C4gHgOg,  ciystallixes  in  rhombic 
prisms. 


Convolvulin,  rhodeoretin,  C^jH^C^ 


Neutral  resin  soluble  in  alkalies,  asso- 
ciated with  chlorophylle. 


Different  resins,  wax,  gluten,  coloring 
matter. 


Umb. 


One  resin  (C^oH^Og)  dissolving  easily, 
and  another  with  difficulty  in  cold 
alcohol — a  third  insoluble  in  cold  al- 
cohol, but  crystallizes  from  hot  alco- 
holic solution  (C^^H^O^). 


w^soOe, 


Dammarane  =:  C4oH3,O0 ;  soluble  only  in 
absolute  alcohol  and  oil  of  turpentine. 

57  per  cent,  dammaric  acid,  C 
soluble  in  alcohol. 

Resin  soluble  in  cold  alcohol. 

Dammarine  insoluble  in  cold  alcohol. 

75  per  cent.  C^oH^iO^,  easily  soluble  in 

alcohol. 
^40^31^5*  ^^^  easily  soluble  in  alcohol. 
C^oIImOq,  soluble  in  boiling  alcohoL 


Stimulant, 
less  active 
than  the 
oU. 


Used  in  var- 
nishes. 


See  page  283 
and  Neut. 
principn 

Narcotic. 
See  Extracta. 


In  varnishes, 
cements,  &c. 


Acrid,  oathar- 
tic,vesioant, 
&c.  Obso- 
lete. 


In  varnishes. 


do. 


'« 
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Name,  Origin,  ho. 


Resina.    From  Terebinthina. 


Fossil  Resins, 

Snooinam.  Amber;  sp.  gr. 
1.065  to  1.070 ;  colorless  to 
deep  yellow ;  tasteless ;  aro- 
matic odor  when  heated. 

Asphaltom. 


CompoKidon  and  Propertii 


Colqpholic  acid,  taken  up  by  cold  70  per 

cent,  alcohol. 
Pinic,  amorphons  silvio  acid,  taken  np 

bj  cold  alcohol  of  70  per  cent. 
SiWic  acid,  C^^ggO^,  orystallixes  from 

hot  alcohol. 

Two  resins,  volatile  oil,  sncoinio  acid, 
and  bitumen,  by  action  of  NO^  artifi- 
cial musk. 


Most  probably  the  product  of  oxidation 
.  of  oleum  petne.    Many  bituminoas 
resins  are  mixtures  of  asphaltnm  and 
petroleum. 


In  plastaiB, 
soapa,  oe- 
xnentSy  &e. 


For  ol.  me- 
oini,  Tai^ 
nishea,  &e. 


In  TamiabeSi 
roofing,  Ae. 


II.  Natural  Oleoresins. 


Name,  Origin,  kc 


Terebinthaceae. 

Elemi.  From  Amyris  elemi- 
fera  and  Zeylanica ;  sp.  gr. 
1.055  ;  yellowish  white ; 
fused  at  2450. 

Cyprian  turpentine.  From 
Pistacia  terebinthus.  The 
turpentine  of  the  ancients. 
Opaque,  very  thick,  green- 
ish-yellow ;  odor  of  fennel. 

Leguminosx, 

Copaiba.  Sp.  gr.  .916  to  .997. 
From  various  species  of 
Copaifera. 

Coni/erae. 

Terebinthina.  From  Finns 
palustris,  and  other  species 
of  Finns  ;  gray,  bitter,  not 
transparent. 

Terebinthina  Gallioa.  French 

*  or    Bordeaux    turpentine. 

Thin,  yellowish,  pellucid. 

Terebinthina  Veneta.  From 
Larix  Europaea.  Venice  tur- 
pentine :  nearly  colorless, 
transparent. 

Terebinthina  Canadensis. 
From  Abies  balsamea.  Bal- 
sam of  fir. 

Strasburg  turpentine,  Tere- 
binthina Argentoratensis. 
From  Abies  pectinata ;  pale 
yellow,  transparent,  agreea- 
ble odor. 

Common  olibanum.  From 
Finns  Abies. 


Compodtion  and  Propertlee. 


60  per  cent,  acid  resin  sol.  In  alcohol, 
20  per  cent,  indifferent  resin  crystal- 
lizing from  sol.  in  hot  alcohol. 

10  to  13  per  cent,  volatile  oil. 

Volatile  oil. 

Resin  soluble  in  cold  alcohol. 

Soft  resin  insoluble  in  cold  alcohol. 


Stim.  in  oint- 
ments. 


SthnaUting. 


31  to  80  per  cent,  volatile  oil. 
1.6  per  cent,  soft  brown  resin. 
Copaivic  acid,  see  Resins  Proper. 


About  17  per  cent,  volatile  oil. 
Resina  U.  S.  P. 


Like  the  foregoing. 

The  resin  contains  pimario  acid  C^'EL^O^, 
which,  when  heated  in  alcohol,  be- 
comes silvic  acid. 

About  20  per  cent,  volatile  oil. 

Resins  and  succinic  acid. 


40  per  cent,  resin  sol.  In  alcohol. 

33.4  sub  resin  sol.  in  alcohol  with  difll- 

culty. 
18.6  per  cent,  volatile  oil. 
35  per  cent,  volatile  oil. 
Abietinio  acid,  abietin,  indifferent  resin, 

succinic  acid. 


Volatile  oil. 
Resin  fusible  at  2120. 
**         "        "  2930. 


Dinretie, 
BtimoUml. 


Stim.  omoMh 
Agogne. 


do. 


In  stimoUit- 
ing  exter- 
nid  reme- 
dies. 

Cement  in 
microscopy. 


Stimulant. 


Stimulating ; 
for  fumiga- 
tions. 
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m.  Oum  Resins, 


Name,  Origin,  fte. 


Composilion  and  PropertiM. 


Guttiferm, 

Oambogia.    From  Stalagmitis  '  19.6  per  cent.  gum. 

oambogioides  and  several  i  80  per  oent.  gambogio  aoid. 
species  of  Oaroinia.  Brown 
or  reddish  jellow. 

Terehinthaeem, 

Mjrrha.    From  Balsamoden- 

dron  mjrrha;  red-brown; 

semi-transparent. 
Bdelliam.      From    Balsamo- 

dendron  Afrioannm ;   red- 

ish-graj;  semi-transparent. 
Olibannm.      From   Boewellia 

serrata  and  an  Amjris  (?) 

yellowish ;     semi-transpa- 
rent. 


Umhdliferm* 

Qalbannm.  From  Bubon  gal- 
banum,  Femla  femlago 
and  Qalbannm ;  in  grains 
or  cakes ;  nearly  opaqne. 

AssafcBtida.  From  Ferula 
assafoetida. 


Sagapennm.  From  Ferula 
Persioa. 

Ammoniacnm.  From  Dorema 
ammonium ;  sp.  gr.  1.207  ; 
yellow,  white  internally. 

Opopanax.  From  Pastinaca 
opopanax ;  reddish ;  inter- 
nally yellow  and  red  mar- 
bled. 

ABcUpiadesp, 

Scammonium,  Smyrna.  From 
Periploca  secamone  ? 

Convolvulacex, 

Soammonium,  Aleppo.  From 
Convolynlns  scammonia. 


40.81  per  cent.,  Arabin. 
44.76  per  cent,  resin. 
2.18  per  oent.  volatile  oil. 
59  resin,  C^qH^O.,  9.2  gum,  SO.Sbassorin 
and  volatile  oiL 

4  per  oent.  (Stenhouse)  volatile  oil,  gum 
at  least  2  resins,  one  of  which  ^ 


Uses. 


66.86  per  oent.  resin,  C^oHj^O^. 
19.28  to  27.3  per  cent.  gum. 
1.3  per  oent.  mucilage. 
6.34  per  cent,  volatile  oil. 

26  per  cent,  gum,  4.6  per  cent,  sulphu- 
retted volatile  oil,  47.2  to  66  per  oent. 
resin,  11.6  per  oent.  bassorin,  malates, 
acetates,  sulphates,  and  phosphates. 

50  per  cent,  resin,  32  per  cent,  gum,  3.7 
per  oent.  sulphuretted  volatile  oil, 
3.48  mucilage. 

22  per  oent.  gum. 

72  per  cent,  resin,  C^'R^O^* 


42  per  cent,  resin. 
33  per  cent.  gum. 

4  per  cent,  starch,  4  extractive,  6  per 
oent.  sulphuretted  vol.  oil. 

• 
An  adulterated  resin  of  Convolvulus 
scammonia  f 


Powerful   oa- 

thartic. 
Yellow  water 

color. 

Astringent  h 
emmena- 
gogue. 

Obsolete. 


For     fumiga- 
tion. 


Stim.,     anti- 
spasmodic. 


Antispasmo- 
dic 


Stim.  like  as- 
safest. 

* 

Stim.    expec- 
torant. 


Antispasmo- 
dic.   Obso- 
lete. 


Cathartic  r 


Convolvulin,    resin,    wax,    extractive,  'Cathartic, 
gum,  sngar,  starch.    Commercial  ar- 
ticle from  5  to  80  per  cent,  resin. 
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IV.  Balsams,    {Containing  Bz  or  Cia.) 


Name,  Origin,  &c. 


Styrace^, 

BeDzoinuin.      From    Stjrax 
beDzoin  ;  ap.  gr.  1.063. 


Stjrax  Calamita.  F^m  Sty- 
rax  officinalis ;  grains  or 
masses  ;  blackish-graj. 

Leguminosae* 

Balsamnm  Peruviannm.  Sp. 
gr.  1.14  to  1.16;  from  Mjro- 
spermum  Peruiferum. 


White  Peruvian  Balsam. 
From  the  fruit  and  seeds  of 
the  former  by  expression. 

Balsamum  tolutatum.  From 
Myrospermum  toluiferum. 


CompoKitiun  and  Properties. 


Benzoic   acid,  Ci^H^O^,  average  15   per 

cent.  ;  sometimes  mixed  with  more 

or  less  oinnamio  acid, 
a.  Resin,  C^qH^Oj^,  soluble  in  ether,  not 

in  K(),COj. 
6.  Resin,  CjoHgoO^,  soluble  in  KOCO,,  not 

in  ether, 
c.  Resin,  G^fi^^y  soluble  in  alcohol,  not 

in  ether. 
Benzoic  acid,  volatile  oil,  resins. 


Bahaminece* 

Styrax.      Semifluid  juice 
Liq[nidambar  orientale.* 


of 


Gum  wax,  semifluid  juice  of 
Liquidambar  styraciflua. 


Cinnamio  acid,  CjsHgO^,  6.94  per  oent. 
Oil  or  oinnameine,  69  per  cent. 
Styraoine  (metaciunameine)  crystalliies 

in  prisms. 
23.1  per  cent,  resin,  C^^Hj^Oq. 
Not  fully  analyzed,  myroxocarpin  C^gH^ 

Of ;    crystallizable,  very    indifferent 

resin. 
Resin,  88  per  cent. 
Cinnamic  acid,  12  per  cent. 
Volatile  oil,  0.2  per  cent. 

Cinnamic  acid ;  styrol  (cinnamen)  CjfHg 
Styracine  Cj^HjOjCj^H/),. 

Cinnameine,  Cj^H^OjCigH^O,. 
2  resins. 

Cinnamic  acid.   (?) 
Styracine.    (?) 
Resin.   (?) 


As  an  expec- 
torant and 
Btimulaiit, 
externally. 


For  fiamigt- 
tions ;  ran- 
lynsedhere. 


SiimnlatiBg 
expeotorant 


Similar  tote- 
mer. 

Stimulating 
ezpeotoraaL 


da 


Little  nied  at 
yet.  (See 
Syrupt.) 


REMARKS  ON  THE  RESINS,  OLEORBSINS  AND  BALSAMS. 

As  shown  in  the  syllabus,  most  of  the  resins  proper  are  used  ezdu- 
sivelj  in  varnishes,  acd  in  the  various  modifications  of  sthnulating 
and  rubefacient  applications. 

Amber  is  employed  in  medicine  exclusively  for  the  products  of  its 
decomposition.  Oil  of  amber  produced  from  it  by  distillation  is  a 
powerful  rubefacient,  with  antispasmodic  eflFects. 

Guaiacum  may  be  classed  as  a  resin,  though,  owing  to  tbe  presence 
of  a  peculiar  acid  somewhat  resembling  benzoic  and  cinnamic,  it  may 
oe  entitled  to  a  place  among  balsams,  should  that  group  be  extended 
to  embrace  a  wider  range  of  resinous  substances.  Eecent  investiga- 
tions of  Kosmann  show  it  to  be  a  glucoside,  splitting  with  acids  into 
glucose  and  guaiaretin. 

Burgundy  pitch  and  the  so  called  hemlock  gum  (Fix  Canadensis)  are 
well  known  ingredients  of  strengthening  and  rubefacient  plasters^ 
which  will  be  considered  under  the  appropriate  head.  Elemi  is  a 
popular  substitute  for  common  resin  in  an  unofBcinal  ointment  much 
prescribed  by  surgeons. 

1  According  to  Hanbury,  London  Pharm.  Joom.,  1S57. 
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Of  the  oJeoresins,  tlie  various  turpentines  differ  in  their  proportion  of 
resin  to  oil  and  their  consequent  consistence.  White  turpentine  of 
commerce,  though  exuding  from  the  tree  in  a  liquid  form,  is  always 
found  nearly  or  quite  solid,  while  balsam  of  fir  and  Venice  turpentine 
continue  more  or  less  fluid  at  ordinary  temperature.  The  former  of 
these  is  much  used  for  mounting  objects  for  the  microscope,  and  for 
cementing  arabrotypes  upon  glass,  its  perfect  transparency  and  great 
adhesiveness  adapting  it  to  these  uses.  The  latter  is  perhaps  rarely  met 
with  in  our  commerce,  being  substituted  by  a  factitious  article,  said  to 
be  composed  of  about  24  lbs.  of  resin  to  the  gallon  of  oil  of  turpentine. 
The  genuine  is  esteemed  as  a  useful  ingredient  in  the  finest  qualities 
of  sealing-wax. 

Copaiva,  which  is  very  commonly  called  balsam  copaiva,  is  highlv 
esteemed  for  its  stimulating  effects  on  the  mucous  surfaces ;  it  is  vari- 
ously combined  with  mucilage  or  with  alkali  in  prescriptions  mentioned 
under  the  appropriate  head,  and  is  prescribed  in  the  Pharmacopoeia 
in  the  form  of  pill  mass  to  be  made  with  magnesia.    (See  Pilulae) 

Most  of  the  gum  resins  are  possessed  of  decided  medicinal  effects ; 
ammoniac,  benzoin  and  tolu,  are  chiefly  used  as  stimulating  expecto- 
rants. Assafoetida,  galbanum  and  sagapenum  (the  latter  almost  obso- 
lete), are  distinguished  by  powerful  ^ects  on  the  nervous  system. 
Myrrh  is  peculiarly  adapted  to  the  relaxed  conditions  of  the  system, 
consequent  on  pulmonary  and  uterine  affections ;  it  is  well  suited  to 
combinations  with  iron,  and  is  directed  in  several  emmenagogue  pills, 
and  in  the  officinal  Mistura  ferri  composita. 

Among  the  gum  resins  we  have  two  drastic  cathartics,  gamboge 
and  scammony ;  and  among  the  resins  proper,  podophyllin,  resin  of 
jalap,  and  euphorbium.  Olibanum  is  almost  exclusively  used  for 
fumigation,  being  employed  alone  and  combined  with  cascarilla,  and 
benzoin,  as  incense,  in  the  ceremonies  of  the  Eoman  Catholic  church. 

The  balsams  vary  in  their  consistence.  Benzoin  is  solid,  hard,  and 
brittle ;  Peruvian  balsam  (formerly  called  Myroxylon)  is  fluid ;  Tolu 
is  intermediate,  being  a  very  soft  and  readily  fusible  solid.  The  best 
storax  is  liquid.  The  true  solid  storax  is  little  used,  though  directed 
in  some  of  the  old  recipes.  A  fictitious  article  is  met  with  in  com- 
merce, which  is  sold  for  Styrax  calamita,  and  is  prepared  at  Trieste, 
by  coarsely  grinding  the  bark  of  the  storax  tree  ana  mixing  it  with 
liquid  storax.  Our  native  "  gum  wax,"  as  it  has  been  called,  has  a 
very  strong  resemblance  to  storax,  its  consistence  being  semifluid,  and 
its  color  and  odor  almost  identical. 

Several  products  of  scientific  interest  have  been  discovered  by  the  analy- 
sis of  the  balsams.  Styraciriy  the  resin  of  styrax,  is  obtained  by  treating 
the  balsam  with  caustic  soda  in  solution,  dissolving  the  residue  in  alcohol  and 
ether,  and  crystallizing ;  when  acted  on  with  nitric  acid  this  yields  the  same 
products  of  decomposition  as  cinnamic  acid.  By  distillation  of  the  soda 
solution  left  in  its  preparation,  styrole  is  obtained,  while  cinnamic  acid  is 
left  in  the  residue.  Styrol  has  the  composition  C,qHj„  and  styracin  is  a 
compound  of  cinnamic  acid  with  oxide  of  cinnamyle,  which  bears  the  same 
relation  to  hydrated  cinnamic  acid  as  common  ether  does  to  acetic  acid  ;  its 
aldehyde,  C^HgO,,,  is  the  oil  of  Chinese  and  Ceylon  cinnamon.  An  analogous 
compound  is  cinnameine,  or  cinnamate  of  oxide  of  tolyle,  t\i^  ^^c^i<:\  ^\ 
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which  is  tolylic  or  benzalcohol,  Cj^HgOg,  which  by  oxidation  is  first  conTerted 
into  its  aldehyde  oil  of  bitter  almonds,  C^^HgO,,  and  subseqaentlj  into  ben- 
zoic acid,  Cj^HgO^.  Styracine  and  cinnameine  are  therefore  componnd  ethers, 
the  former  cinnamo-cinnamic,  the  latter  cinnamo-tolylic  ether.  {See 
"Gregory's  Chemistry."). 

Tests  of  Purity, 

Chiaiacum, — Entirely  solnble  in  85  per  cent,  alcohol  and  less  so  in  ether; 
gives  a  bine  color  to  mncilage  of  gum  Arabic,  and  milk,  and  tarns  green  or 
blue  with  oxidizing  agents. 

Mastich. — Softens  by  chewing,  not  entirely  soluble  in  alcohol,  wholly  taken 
np  by  ether,  chloroform  and  oil  of  turpentine,  not  by  fixed  oils. 

Copal. — Readily  fusible,  soluble  in  rectified  oil  of  turpentine.  See  syl- 
labus for  behavior  to  alcohol  and  ether. 

Jalap  Resin  and  Scammonium. — By  the  action  of  alkalies  nnder  the  in- 
fluence of  heat,  they  are  converted  into  convolvulic  and  rhodeoretinic  acid, 
which  is  soluble  in  water.  The  solution  of  the  resins  in  alkalies  may  be 
rendered  slightly  opalescent  by  snlphuric  acid,  but  is  not  precipitated. 

Copaiva, — If  adulterated  with  fixed  oil,  this  may  be  detected  by  the  stain 
produced  on  paper ;  pure  copaiba,  after  the  evaporation  of  the  volatile  oil 
by  the  application  of  a  little  heat,  leaves  a  resinous  stain,  which  has  a  greaxif 
margin  if  the  copaiva  was  adulterated  with  fixed  oil. 

Or^  the  balsam  is  boiled  for  several  hours  in  an  open  vessel  with  water  to 
drive  off  the  volatile  oil ;  pure  balsam  leaves  a  brittle  resin,  which  is  soft 
or  semi-fluid  from  an  adulteration  of  fixed  oil. 

Fixed  oils,  except  castor  oil,  may  be  detected  by  their  insolubility  in  90 
per  cent,  alcohol ;  pure  balsam  furnishes  a  clear  solution. 

An  adulteration  with  turpentine  (oleoresin)  is  easily  detected  by  the  odor 
produced  by  the  evaporation  of  the  oils,  oq  dropping  the  suspected  balsam 
upon  a  hot  brick. 

Balsamum  Perumanum. — The  surest  way  to  find  an  adnlteration  wiA 
castor  oil,  is  to  distil  about  20  grammes  until  about  10  grammes  have  passed 
over,  and  the  residue  begins  to  become  charred.  The  distillate  which  sepa- 
rates into  an  aqneons  and  oily  stratum,  is  agitated  with  canstic  baryta,  the 
oil  removed,  and  agitated  with  a  concentrated  solution  of  bisulphite  of 
Boda.  Genuine  balsam  Peru  on  dry  distillation  furnishes  products,  whidi 
with  bisulphite  of  soda  do  not  form  a  crystalline  combination.  The  crys- 
tals obtained  by  this  process  from  its  admixture  with  castor  oil,  on  being 
recrystallized  from  alcohol,  have  the  odor  of  oenanthol,  and  the  composition 
C,4H„0,S08+NaO,SOg.  Larger  quantities  of  castor  oil  decrease  the 
specific  gravity  of  the  balsam  ;  other  oils  are  detected  by  their  insolubility 
in  alcohol. 


CHAPTER   VII. 

ON  ORGANIC  ACIDS. 


Organic  Acids  are  distinguished  as  a  class  by  characteristic  pro- 
perties. They  combine  with  inorganic  and  organic  alkalies,  some  of 
them  in  several  diflferent  proportions,  according  to  the  number  of 
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equivalents  of  basic  water  combined  with  them.  Thus,  citric  is  a 
tribasic  acid,  containing  three  equivalents  of  basic  water;  tartaric 
bibasic,  containing  only  two;  and  benzoic  monobasic,  containing  but 
one  equivalent  besides  the  water  of  crystallization.  These  acids 
are  found  in  nature  both  free  and  in  combination.  Some  are  very 
commonly  diflfused  throughout  the  vegetable  kingdom,  as  tannic; 
others  exist  exclusively  in  one  family  of  plants,  as  meconic  acid  in 
the  Papaveraceae.  Some,  although  existing  naturally,  are  capable  of 
artificial  production  from  other  organic  material,  as  oxalic  and  valeri- 
anic. This  whole  class,  and  that  of  organic  alkalies,  have  a  much 
closer  relation  to  inorganic  compounds  than  the  neutral  crystalline 
and  uncrystallizable  principles.  They  all  contain  oxygen,  and  are 
destitute  of  nitrogen  in  their  composition ;  an  exception,  however,  is 
hydrocyanic  acid,  which  in  all  its  chemical  relations  bears  a  close 
resemblance  to  the  inorganic  hydre-acids. 

The  organic  acids  are  capable  of  numerous  changes  during  the 
processes  of  life  in  the  organisms  by  which  they  are  produced,  or  after 
their  introduction  into  the  circulation  of  other  living  animals  or  vege- 
tables. These  changes  are  the  result  of  obscure  processes  of  nature, 
and  of  conditions  and  functions  of  the  organs,  which  we  are  unable 
to  imitate  by  art.  Chemistry,  however,  has  in  some  instances  arrived 
by  artificial  means,  at  close  imitations  of  nature,  and  has  produced 
cnanges  which  furnish  connecting  links  between  compounds^  having 
apparently  no  relation  to  each  other. 

Of  the  organic  acids,  those  occurring  in  plants  are  by  far  the  most 
important  as  medicines,  and  of  the  very  few  animal  acids  employed, 
most,  though  formerly  regarded  as  exclusively  belonging  to  the  animal 
kingdom,  have  subsequently  been  discovered  to  be  direct  products  of 
decomposition  of  vegetable  principles,  and  are  even  generated  by 
certain  plants  in  their  normal  processes  of  growth  and  assimilation. 

In  the  present  chapter  the  numerous  acids  are  thrown  together  in 

Soups,  either  from  their  diffusion  in  certain  classes  of  vegetables, 
)m  the  harmony  of  some  of  their  physical  or  chemical  relations, 
from  their  associations  with  other  organic  principles,  or  from  the  value 
attached  to  them  as  medicinal  agents. 

The  organic  acids,  in  this  work,  are  classified  as  follows : — 

1st  Group — Fruit  Acids. 

2d      "  Derivatives  of  the  Fruit  Acids. 

8d      "  Acids  representing  the  Medicinal  Virtues  of  plants. 

4th    "  Acids  combined  with  Vegetable  Alkalies. 

5th     "  Acids  derived  from  Essential  Oils. 

6th     "  Astringent  and  allied  acids. 

7th     "  Acids  of  animal  origin. 

8th     "  Acids  pertaining  to  coloring  matters. 

First  Group. — Fruit  Acids. 

These  acids  occur  in  the  fruits  of  many  plants  of  the  families 
AurantiacesD,  RosacesB,  Grossulariese,  in  grapes,  tamarinds,  in  short>  in 
all  succulent  acidulous  fruits,  and  at  certain  periods  of  their  maturity ^ 
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in  a  free  state,  with  the  exception  of  oxalic  acid,  which  is  compara- 
tively seldom  met  with  in  an  uncombined  state,  though  widely  diffused, 
wholly  or  partly  neutralized  by  certain  vegetable  alkalies,  or  inor- 
ganic bases.  They  are  all  agreeable  refrigerants,  and,  as  such,  have  a 
very  extensive  use ;  combined  with  alkalies  or  magnesia,  they  act  in 
large  doses  as  laxatives ;  oxalic  acid  and  its  compounds  are  poisonous 
unless  in  minute  doses. 


Acetic  aci 
Oxalic 
Tartaric 
Uvic 
Malic 
Citric 
toes,  &o. 


d,  HO,C4H.03.     Occasionally  in  plants,  product  of  fermentation. 

2HO,C4O04-4Aq.  In  rhubarb,  sorrel,  many  officinal  roots,  herbs  and  barki. 
2HO,CgH40,Q.     In  grapes,  tamarinds,  &c.,  obtained  from  wine  deposits. 
2H0,  CoH^Oio-l-^Aq.     In  the  deposit  of  some  grape  juices. 
2H0,CgH.0g.   In  apples,  sumach  berries,  the  berries  of  monntain-ash,  fte. 
3UO,C|2HgO||4'2Aq.    In  lemons,  oranges,  currants,  gooseberries. 


Acetic  acid  has  been  already  referred  to  as  produced  in  the  destmctive 
distillation  of  wood,  and  also  as  a  product  of  the  spontaneous  change  whidi 
takes  place  in  articles  of  the  saccharine  and  amylaceous  group  by  the  cata- 
lytic action  of  ferments.     (See  p.  603.) 

Oxalic  acid  is  an  instance  of  an  important  vegetable  acid  existing  reid^ 
formed  in  plants,  and  also  capable  of  artificial  production.  Most  of  Hib 
oxalic  acid  of  commerce  is  obtained  by  the  action  of  nitric  acid  on  sugar  or 
starch,  the  organic  principle  being  oxidized  at  the  expense  of  the  add. 
Nitrous  acid  fumes  and  carbonic  acid  gas  are  eTolved,  and  oxalic  add  is 
formed,  which  is  collected  and  crystallized,  and  most  extensively  used  as  a 
bleaching  agent.  If  nitric  acid  has  been  employed  in  sufficient  quantity, 
no  saccharic  acid  is  formed ;  the  nitrous  acid  cTolved  is  employed  in  the 
manufacture  of  sulphuric  acid  or  for  other  purposes  where  oxidation  is  re* 
quired.     It  is  not  officinal. 

The  alkaline  oxalates  are  soluble,  but  the  other  salts  are  mostly  insoluble 
in  water.  Oxalic  acid  and  its  salts  are  decomposed  by  a  red  heat,  into  car- 
bonic acid  and  carbonic  oxide,  without  leaving  any  charcoal.  If  heated 
with  sulphuric  acid  the  same  decomposition  takes  place.  Carbonic  oxide 
CO  is  inflammable.  If  mixed  with  sand  and  heated,  dry  oxalic  acid  yields 
formic  acid,  and  but  little  carbonic  acid  is  given  off  if  the  temperature  is 
well  regulated.  The  precipitates  formed  by  it  with  baryta  and  lime  are 
soluble  in  nitric  and  muriatic  acids.  The  silver  precipitate  dissolves  in 
nitric  acid  and  ammonia.  Insoluble  oxalates,  boiled  in  concentrated  sohi- 
tion  of  carbonate  of  soda,  are  decomposed,  oxalate  of  soda  being  held  in 
solution. 

Acidum  Tartaricum,    T  =»  2HO,CgH^O,o. 

Tartaric  acid  is  prepared  from  bitartrate  of  potassa  or  cream  of 
tartar,  by  the  addition  of  carbonate  of  lime,  whereby  insoluble  tar- 
trate of  lime  is  formed  with  the  excess  of  acid  of  the  bitartrate,  and 
neutral  tartrate  of  potassa  left  in  solution.  The  solution  is  decom- 
posed with  chloride  of  calcium,  which  forms  an  additional  quantity 
of  tartrate  of  lime.  Lastly,  the  insoluble  tartrate  of  lime  is  purified 
by  washing,  and  decomposed  by  sulphuric  acid,  which  liberates  the 
tartaric  acid.  This,  on  evaporation,  crystallizes  in  colorless  crystals, 
with  a  tendency  to  the  form  of  oblique  rhombic  prisms  (citric  add 
occurs  in  right  rhombic  prisms).  It  has  a  sour  taste,  resemblin|^ 
though  not  identical  with,  that  of  citric  acid.    It  is  soluble  in  an 
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equal  weight  of  water,  from  which  solution  alcohol  throws  down  no 
precipitate.  This  is  rather  a  stronger  acid  than  citric,  and  100  grains 
saturate  133.5  grains  of  bicarbonate  of  potassa.  It  is  most  usually 
sold  in  powder.  Its  principal  use  is  in  preparing  eflfervescing  and 
refrigerant  drinks,  and  as  a  substitute  for  citric  acid. 

Liebig  has  obtained  tartaric  acid  artificially  by  the  oxidation  of 
sugar  of  milk  and  gum  by  nitric  acid;  besides  mucic,  oxalic,  and  sac- 
charic (C.jHj^O, J  acids  are  formed,  the  latter  of  which  appears  .to  be 
converted  into  tartaric  acid ;  both  these  acids  have  identical  reactions 
with  potassa  and  lime  salts. 

The  salts  used  medicinally  are  the  tartrates  of  potassa,  soda,  am- 
monia and  iron,  the  bitartrates  of  potassa,  soda,  and  ammonia,  and  the 
double  salts  of  potassa  and  soda,  potassa  and  ammonia,  potassa  and 
boracic  acid,  potassa  and  borate  of  soda,  potassa  and  iron,  and  ammonia 
and  iron ;  treated  of  under  the  several  heads  of  their  bases. 

Tartaric  acid  may  be  recognized  by  the  copioos  white  crystalline  precipi- 
tate it  furnishes  on  adding  it  in  excess  to  any  neutral  salt  of  potassa.  The 
precipitate  formed  by  both  this  and  citric  acid  with  acetate  of  lead  should 
be  soluble  in  nitric  acid. 

Neutral  tartrates  are  precipitated  on  the  addition  of  acetate  of  potassa 
and  free  acetic  acid ;  the  precipitate  by  chloride  of  calcium  is  soluble  in  cold 
caustic  potassa,  separates  on  boiling,  and  redissolves  on  cooling  ;  the  preci- 
pitate by  lime-water  dissolves  in  free  tartaric  acid,  and  in  chloride  of  am- 
monium and  tartrate  of  lime  crystallizes  out  after  some  time. 

If  not  carefully  prepared,  the  following  impurities  may  be  present ;  heavy 
metals,  detected  by  sulphuretted  hydrogen,  sulphuric  acid  by  chloride  of 
barium,  muriatic  acid  by  nitrate  of  silver,  oxalic  acid  by  a  solution  of  sul- 
phate of  lime. 

Solutions  of  tartaric  acid  and  its  salts  are  decomposed  by  oxygen  like 
citric  acid ;  by  oxide  of  manganese  it  is  converted  into  formic  and  carbonic 
acids. 

The  following  well-marked  varieties  of  tartaric  acid  have  been  distin- 
guished : — 

1.  Dextrotartaric  acidy  the  ordinary  tartaric  acid,  which  in  the  free  state 
and  combined  with  certain  inactive  bases  turns  polarized  light  to  the  right. 
If  its  salt  with  cinchonia  is  heated  to  338^  F.,  in  five  or  six  hours  it  has  been 
changed  for  the  greatest  part  into 

2.  ParatartariCy  uvic  or  racemic  acidy  which  also  occurs  naturally  in  cream 
of  tartar  from  certain  localities.  It  and  its  salts  have  a  neutral  behavior 
towards  polarized  light.  Its  double  salt  with  ammonia  and  soda  is  obtaified 
in  crystals,  one-half  of  which  show  a  hemiedric  form  to  the  right,  the  other 
half  the  same  form  to  the  left ;  the  former  contain  dextrotartaric,  the  latter 
the  IflBvotartaric  acid.  From  a  solution  of  paratartrate  of  cinchonicia  crys- 
tals of  the  Isevotartrate,  and  from  a  solution  of  paratartrate  of  quinicia,  the 
dextrotartrate  is  deposited  first,  leaving  the  greatest  part  of  the  salts  with 
the  opposite  acid  in  solution. 

3.  Lmvotartaric  acid  may  be  obtained  as  just  stated ;  it  deflects  polarized 
light  to  the  left. 

4.  Inactive  tartaric  add  is  obtained  by  heating  paratartrate  of  cincho- 
nicia to  338°  F.  It  has  no  action  on  polarized  light,  and  cannot  be  resolved 
into  the  right  and  left  tartrate. 

5.  Metatartaric  acid.  By  melting  dry  powdered  dextrotartaric  acid  in  an 
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oil  bath ;  the  change  takes  place  in  a  few  seconds  at  340^  to  356®  F.  Tke 
acid  is  hygroscopic ;  its  lime  salt  is  solnble. 

6.  Isotartaric  or  tartralic  acid.  If  the  heat  in  the  last  process  has  be« 
applied  too  long,  the  product  contains  this  acid  also.  The  lime  salt  is 
syrupy,  nncrystallizable,  and  by  boiling  is  resolved  into  metatartaric  acid  and 
metatartrate  of  lime. 

All  of  these  acids  are  of  the  same  composition,CsHgO^  and,  excepting 
the  last,  are  bibasic. 

Pyrotartaric  Acid,  2HO,C»HjOe. — Tartaric  acid  yields  by  dry  distilla- 
tion at  between  350^  F.  and  370°  F.  water,  carbonic  and  pyrotartaric  acids, 
scarcely  any  secondary  products.  This  acid  is  very  soluble,  fusible,  and  not 
precipitated  by  neutral  lead  salts. 

Malic  Acid,  Mal=2HO,C,H40g,  is  prepared  fh>m  the  juice  of  the  fruit  of 
Sorbus  aucuparia,  or  of  Rhus  glabrum,  and  typhinum  by  precipitating  with 
sugar  of  lead,  recrystallizing,  and  decomposing  by  hydrosulphuric  acid.  The 
juice  of  the  rhubarb  plant,  after  being  clarified  by  isinglass,  and  eyapormted 
to  the  consistence  of  syrup,  yields  about  3^  per  cent,  of  crystallized  bim^late 
of  potassa.  The  acid  crystallizes  in  four  and  six-sided  needles  and  prisms, 
is  deliquescent,  and  dissolves  in  water  and  alcohoL 

Though  malic  acid  is  present  in  many  pharmaceutical  preparations,  none 
of  its  salts  have  been  used  in  medicine  with  the  exception  of  an  impure 
malate  of  iron,  which,  in  Europe,  is  still  largely  employed  as  a  mild  chaly- 
beate, under  the  name  of  Extractum  ferri  pomatum  ;  malate  of  manganese 
has  likewise  been  somewhat  used. 

The  acid  and  its  salts  are  not  precipitated  by  lime-water ;  chloride  of  cal- 
cium occasions  a  precipitate  soluble  in  acids ;  the  precipitate  by  acetate  of 
lead  melts  in  boiling  water,  assuming  the  appearance  of  resin  fused  in  water. 

Malic  acid  has  acquired  some  importance  as  a  material  for  the  preparation 
of  succinic  acid. 

Menispermic  or  coccalintc,  solanic,  and  probably  also  nicotiCf  igasuric 
(in  nux  vomica  and  Ignatia  beans),  fungic  (in  boletus,  helvella,  &c),  and 
others  are  identical  with  malic  acid. 

The  results  of  the  decomposition  of  malic  acid  by  various  influences  are 
as  follows : — 

I.  If  heated  with  an  excess  of  potassa  to  300°  F.,  it  is  converted  into 
oxalic  and  acetic  acids.  2.  By  quick  dry  distillation  it  is  converted  into 
equisetic  or  pyromalic  acid,  C^B, fi^  =  CgH^O.+  2H0.  3.  If  heated  in 
an  oil  bath  to  300°  F.,  until  vapors  cease  to  be  emitted,  it  has  been  con- 
verted into  fumaric  or  paramalic  acid,  4.  Neutral  malate  of  lime, 
CgH^CaaOjo,  if  kept  under  water,  particularly  by  the  action,  as  ferment,  of 
beer  yeast  or  old  cheese,  is  converted  into  succinic,  acetic,  and  carbonie 
acids,  3C.HeO«=2CgH.O,+  C,H^O,+4CO,+  2HO.  5.  If  by  this  fer- 
mentation hydrogen  is  evolved  with  the  carbonic  acid  gas,  another  change 
takes  place,  butyric  acid  being  formed,  2C8H,0„  =  CgH,0^-|-8CO,+4HO. 
6.  By  long  contact,  no  butyric,  acetic,  or  succinic  acid  is  obtained,  bat 
another  product  of  decomposition ;  lactic  and  carbonic  acids — 2G.HgO,|"i 
C«U„0„-f4C0^ 

Acidum  Citricum,   Ci=s3nO,CijH,0,i+Aq. 

This  is  procured  from  lime  or  lemon-juice  by  neutralizing  the  acid 
with  chalk,  and  from  the  citrate  of  lime  thus  formed  liberating  the 
citric  acid  by  means  of  sulphuric  acid. 

It  is  in  large  transparent  crystals  without  color,  with  a  strong,  but 
agreeable  acid  taste,  very  soluble  in  water  and  in  weak  alcohol,  deli- 
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quescing  in  moist  weather.  Specific  gravity  1.6.  As  usually  ob- 
tained in  crystals,  it  consists  of  one  equivalent  of  the  tribasic  acid  4- 
one  (sometimes  two)  equivalent  of  water  of  crystallization.  It  is 
not  sold  in  the  form  of  powder.    According  to  the  U.  S.  Pharmaco- 

Eoeia,  100  grains  of  crystallized  citric  acid  will  saturate  150  grains^f 
icarbonate  of  potassa^  which  is  on  the  supposition  of  one  equivalent 
of  water  of  crystallization  being  present.  Its  principal  consumption 
is  in  the  preparation  of  so-called  lemon  syrup,  and  solution  of  citrate 
of  magnesia.  To  make  artificial  lemon-juice,  add  citric  acid  Si^ss  to 
water  Oj ;  fresh  oil  of  lemon  "Ij ;  and  sugar  3j.  This  solution  is  much 
employed  in  making  effervescing  draughts.    (See  Potassw  Oitras) 

There  are  not  many  salts  of  citric  acid  used  in  medicine,  but  most 
of  them  very  extensively ;  they  are  the  citrates  of  potassa,  magnesia, 
iron,  quinia,  caffeina,  and  morphia,  and  the  double  salts  of  ammonia 
and  iron,  of  potassa  and  iron,  and  strychnia  and  iron. 

Citric  acid  and  its  salts  are  precipitated  on  being  boiled  with  an  excess 
of  lime-water ;  the  greater  part  of  the  precipitate  redissolyes  on  cooling ; 
nentral  citrates  are  precipitated  by  chloride  of  calcium. 

Citric  acid  is  scarcely  ever  adulterated  or  impnre  ;  if  tartaric  acid  shonld 
be  present,  it  may  be  detected  by  a  concentrated  solution  of  citrate  of 
potassa,  which  yields  a  white  crystalline  precipitate  of  bitartrate  of  potassa 
if  tartaric  acid  is  present ;  if  potassa  is  employed  instead  of  the  citrate, 
care  mast  be  taken  to  leave  the  liquid  strongly  acid ;  oxalic  acid  by  a  sola- 
tion  of  snlphate  of  lime,  and  snlpharic  by  a  dilated  solution  of  chloride  of 
barium';  in  both  the  last  cases  the  appearance  of  a  precipitate  is  promoted 
by  nearly  neutralizing  the  acid  with  an  alkali. 

The  solution  of  citric  acid  and  of  its  salts  is  decomposed  by  the  influence 
of  oxygen,  with  the  formation  of  mould,  and  a  slimy  precipitate  of  appa- 
rently organic  structure.  On  fusing  the  acid  with  hydrate  of  potassa,  it  is 
converted  into  oxalic  and  acetic  acids,  C4aH,0^^-|-2HO==C^H,Og-f  20^21^0^. 

Second  Group. — Derivatives  of  the  Fruit  Acids. 

The  acids  placed  in  this  group  may  be  artificially  obtained  from 
the  fruit  acids ;  they  are  also  found  in  a  number  of  vegetables  and 
vegetable  products,  and  two  of  them  are  productions  of  animal  organ- 
isms. Of  their  number,  three  have  been  more  or  less  used  in  medicine, 
the  others,  as  yet,  are  not  employed  either  in  medicine  or  in  the  arts. 

Formie  acid,  HOfCjHO,.  In  ants,  nettles,  ergot,  the  leaves  of  some  pines,  old  tur- 

pentine, &o.  Volatile  liquid  ;  odor  penetrating,  sting- 
ing ;  produces  severe  inflammation.  Its  salts  all  solu- 
ble in  water,  decomposed  bj  HO,SO,  into  2C0  and  HO ; 
reduces  the  oxides  of  Ag,Hg,Au,  &o. 

Saocinio  "   2BOfiJS.fi^,        In  amber,  wormwood,  Melampjrum  nemorosum,  Laotuoa 

sativa.  Colorless,  inodorous  crystals,  soluble  in  5  p. 
boiling  water  and  1}  p  boiling  absolute  alcohol ; 
scarcely  soluble  in  ether;  not  decomposed  by  cold 
NO.,Cl  or  CrOj ;  the  insoluble  salts  dissolve  in  acetate 
of  potassa. 

Aconitio  "   3H0,C,yH,0|.       In   various   species  of  Aconituro,  Delphinium,  yarrow, 

Equisetum,  limonum,  &c.  Colorless  granules  ;  readily 
soluble  in  water,  alcohol,  and  ether ;  the  crystallised 
Ca  salt  little  soluble ;  the  lead  and  silver  salU  are 
white  flocculent  precipitate<i ;  colors  salts  of  Fe,0,  red ; 
identical  with  eqnisetic  acid. 
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Famario  acid,  2HO,CgH20s.     In  Famaria   (famitorj),  Corjdalia  bnlbosa,  Glaiiriitm 

Inteam  and  Iceland  moss.  Colorless  scales  :  9oI*ib)e  is 
200  p.  water,  more  in  alcohol  and  ether ;  crjaUllixiitg 
from  hot  NO5 ;  not  precipitated  bjr  alkaline  earthd ;  pre- 
cipitates Ag  salts  completely ;  the  lead  salt  adabk  is 
g  boiling  water  without  fusion. 

Lactic      "   2HO,Ci2H|oO,o.    From  milk,  many  fermented  vegetable  juices,  &c.    C^B^ 

less  uncrjRtallizable  sjrup ;  sp.  gr.  1.215;  little  solt- 
ble  in  ether,  in  all  proportions  of  alcohol  and  water; 
the  salts  are  insoluble  in  ether,  sparingljr  solubU  in 
cold  water  and  alcohol. 

Formic  Acid. — Chloroform  and  iodoform  are  compoands  of  the  same  radi- 
cal, forrayle,  C^H,  of  whicji  formic  acid  is  the  hydrated  oxide ;  it  is  pre- 
pared artificially  from  tartaric  acid,  starch,  lignin,  fibrin,  grape  sugar,  sogtr 
of  milk,  &c.,  by  distilling  them  with  the  black  oxide  of  manganiaiu  aad 
Bolpharic  acid. 

The  following  proportions  are  recommended :  1  part  of  sagar,  2  water, 

3  manganese,  and  3  sulpharic  acid  diluted  with  3  water ;  or,  1  starch,  4  watff, 

4  manganese,  and  4  sulpharic  acid.  The  acid  is  to  be  gradually  added  in  a 
large  retort,  capable  of  holding  fifteen  times  the  quantity  of  the  whole  mix- 
ture ;  after  the  violent  reaction  has  subsided,  heat  is  applied,  and  disdUed 
to  near  dryness ;  the  distillate  is  saturated  with  carbonate  of  lead,  the  sdo- 
tion  evaporated  to  crystallize,  so  as  to  leave  acetate  of  lead  in  the  moths 
liquor ;  the  crystals  are  distilled  with  sulphuric  acid  and  water,  equal  paitL 

A  solution  of  formic  acid  in  alcohol  is  still  occasionally  employed  abroad 
as  a  rubefacient  under  the  name  of  spirUus  formicarum,  prepared  bj  dia* 
tilling  4  pounds  of  alcohol  from  2  pounds  of  ants. 

Succinic  Acid. — Spermaceti,  tallow,  or  margaric  acid,  if  for  sereral  daja 
digested,  without  boiling,  with  nitric  acid  of  medium  strength,  yields,  01 
evaporation,  succinic  acidL  It  is  also  prepared  by  fermentation  of  impure 
malate  of  lime  as  follows :  Suspend  old  cheese,  1  part,  in  water,  and  digest 
with  the  lime  salt,  12  parts,  and  40  parts  of  water,  at  a  temperature  b^w 
112°  F.,  for  four  to  six  days,  until  gas  ceases  to  be  emitted  ;  the  precipitate 
is  now  washed,  dilute  sulphuric  acid  added  to  neutralize  the  carbonate  of 
lime,  the  same  quantity  of  acid  added  and  boiled  until  the  precipitate  has 
lost  its  sandy  nature  ;  the  liquid  is  filtered  off  and  evaporated  until  a  pellicle 
is  formed,  when  the  lime  is  precipitated  with  sulphuric  acid,  and  the  filtrate 
further  evaporated  ;  the  crystals  may  be  recrystallized  and  purified  with  ani- 
mal charcoal.     It  may  also  be  obtained  from  amber  by  distillation. 

A  solution  of  succinate  of  ammonia  is  the  only  preparation  medicinallj 
employed,  and  it  is  questionable  whether  its  invigorating  action  in  low  states 
of  the  nervous  system  is  not  mostly  due  to  the  oils  with  which  it  is  associa- 
ted. The  Prussian  Pharmacopoeia  gives  the  following  directions  for  pre- 
paring it. 

Liquor  Ammonise  Succinatis. — Rub  to  1  ounce  succinic  acid,  1  scmpie 
rectified  oil  of  amber,  dissolve  in  8  ounces  distilled  water,  and  add  1  oance 
(containing  15  grains  of  DippePs  animal  oil),  or  a  sufficient  quantitj,  of 
pyro-oleous  carbonate  of  ammonia. 

Aconitic  Acid. — It  is  obtained  by  heating  citric  acid  for  several  hours 
with  muriatic  acid,  evaporating  and  extracting  by  ether. 

By  distillation,  the  following  three  new  acids  may  be  obtained,  all  of  wbidi 
have  the  composition  2HO,CjoH^Oj ;  itaconic,  citraconic,  and  mesaconic  or 
citracantic  acids. 

Fumaric  or  Paramaleic  Acid. — By  precipitating  the  clarified  juice  of 
Fumaria  officinalis  with  acetate  of  lead,  decomposing  the  washed  precipitate 
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by  snlphnretted  hydrogen,  and  recrystallizing  the  acid  from  hot  water,  or  by 
heating  malic  acid  to  300^. 

Maleic  or  ma/uric  acid  ^2B,0,C^J0^  isomeric  with  ftimaric  acid,  is 
obtained  by  distillation  of  malic  acid,  or  by  heating  fumaric  to  400^.  It 
diflTers  from  the  latter  by  being  readily  soluble  in  water,  distilling  at  350^, 
and  by  the  insolnbility  of  its  lead  salt,  which,  being  curdy  at  first,  becomes 
crystalline  on  standing. 

By  fermentation,  fumaric  and  maleic  acids  are  conyerted  into  succinic  acid. 

Addum  Ldcticum,  Lactic  Acid.    2HO,C,2H,^,0,o. 

This  acid  is  contained  in  many  old  extracts  as  a  product  of  fermenta- 
tion of  their  saccharine  constituents,  or  of  malic  acid.  For  medicinal 
use  it  is  prepared  by  the  so-called  lactic  fermentation.  The  following 
process  of  Wackenroder  is  one  of  the  most  simple :  25  parts  sugar  of 
milk,  20  parts  finely  powdered  chalk,  100  parts  skimmed  milk,  and 
200  parts  water  are  digested  at  about  75° ;  in  six  weeks  the  chalk 
will  be  dissolved,  the  whole  is  then  heated,  but  not  to  boiling ;  tho 
cheese  is  strained  oft)  pressed,  the  decanted  liquid  is  clarified  by  albu- 
men and  evaporated  to  let  the  lactate  of  lime  crystallize ;  the  rccrys- 
tallized  salt  is  decomposed  either  by  sulphuric  or  by  the  exact  quantity 
of  oxalic  acid. 

The  acid  and  its  iron  salt  are  officinal,  and  have  been  of  late  much 
used  in  medicine.    It  is  a  syrupy  liquid  of  a  sour  taste,  sp.  gr.  1.212. 

The  diluted  acid  must  not  be  precipitated  by  chloride  of  barium — absence 
of  sulphuric  acid  ;  by  sulphate  of  lime — absence  of  oxalic  acid  ;  by  sulphu* 
retted  hydrogen — absence  of  metallic  oxides ;  or  after  neutralization  with 
ammonia,  by  oxalate  of  ammonia — absence  of  lime — 90  grains  of  the  offici* 
nal  lactic  acid  are  saturated  by  not  less  than  75  grains  of  bicarbonate  of 
potassa. 

Third  Group. — Acids  representing  wholly  or  in  part  the  Medicinal 

Virtues  of  Plants, 

The  acids  arranged  in  this  group  have  very  few  chemical  properties 
in  common ;  they  are  interesting  to  the  physician  because  they  are 
wholly  or  in  part  the  active  principles  of  the  plants  in  which  they 
have  been  generated.  If  those  grouped  in  division  a  be  excepted, 
the  acid  properties  of  most  of  these  acids  are  not  very  decided ;  some 
of  them  are  unable  to  decompose  the  carbonates,  and  quite  a  number 
have  been  long  taken  for  neutral  principles.  Of  the  whole  number, 
phloridzic  and  santonic  acids  only  have  been  employed  in  medicine 
m  their  isolated  condition ;  chrysophanic  acid  is  attracting  considera- 
ble attention  as  the  active  principle  of  our  most  popular  cathartics. 

(a)  Connected  with  Volatile  Oils  and  Resins, 

Angelicic  acid,  HOjCiqH^Oj.  In  the  root  of  angelica,  masterwort,  &c.    Long  color- 

less prisms,  without  water  of  crj^tallization,  odor 
aromatic,  boiling  point  3740 ;  little  soluble  in  cold 
water,  easily  in  boiling  water,  alcohol,  ether,  oil 
of  turpentine,  and  fixed  oils. 
In  the  resin  and  wood  of  guaiacum  ;  colorless  scales 
of  vanilla  odor,  green  with  FejCL,  but  not  blue  by 
01. 


Goaiacic 


(I 
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(b)  Mostly  Bitter  AcidSf  some  Poisonous. 


Hederio  aoid,   Ci^H^O^. 


Picrotoxio  "    CjoH.jOj. 
Phloridzic  "    C44H„0j4+12  Aq. 


Chrjsophanio  acid,  CjgHigO,,. 


Santonic  aoid,  C,o^|,Of. 
(Santonine.) 


Cainoio  acid,  2HO,Cj2H240,j+3Aq. 


Polygalio    "    CjeHj^Ojo- 


Cetracic      "     2HO,C36H,^0,4  ? 


Anacardic  "     Q^fi^^. 


Digltalic 


w      (y 


(?) 


Digitaleic   "       (?) 


Comic        "       (?) 


In  the  seed  of  common  ivy.  Insolable  in  water aai 
ether ;  withoat  odor,  of  acrid  ta»te  ;  colored  pu- 
pie  by  concentrated  salphuric  aoid.  The  lalli 
are  moetlj  gelatinous. 

In  Coocnlas  Indicns.  Colorless  prisma ;  eztfasMlIf 
bitter ;  very  poisonona. 

In  the  bark  of  many  frait  trees,  especially  the  wgffk 
tree.  Yellowish  silky  needles,  easily  soluble  ti 
alcohol  and  boiling  water ;  little  in  ether  and  lets 
in  cold  water ;  inodorous,  taste  bitter,  and  soom- 
what  astringent ;  fases  at  2200,  solid  again  it 
2660,  and  liquid  at  320O. 

In  rhnbarb  root,  senna,  dock  root,  Pann^a  pari*' 
tlna,  &o.  €k>lden  yellow  needles  of  metallic  loitie, 
inodorous,  nearly  tasteless.  Dearly  insoluble  ia 
cold  water,  soluble  in  alcohol  and  ether,  and  ia 
sulphuric  aoid  without  decomposition,  in  alktte 
with  a  dark  red  color ;  its  salts  are  Tory  eha^fh 
able. 

In  Levant  wormseed,  from  artemisia  santonlea,  As. 
Flat  hexagonal  or  feathery  prisms,  little  sohiUi 
in  cold,  soluble  in  250  p.  boiling  water,  in  75  p* 
ether,  in  43  p.  cold,  and  3  p.  boiUng  alcohol ;  t£a 
ethereal  and  alcoholic  solutions  are  intensely  bi^ 
ter ;  light  colors  it  yellow,  but  recrystalliiatioB 
yields  it  white  again  ;  the  alcoholic  solation  odor 
ed  carmine  red  by  alkalies. 

In  oahinoa  root.  Chiooooca  angiafugas.  Fine  silky 
needles  ;  inodorous ;  tasteless,  with  an  astringeot 
aftertaste ;  little  soluble  in  ether  and  watsL 
readily  in  alcohol ;  yields  kinovin  (see  nentru 
prin.)  and  glucose  by  alkalies  and  dilate  adds; 
the  salts  uncrystallixable. 

In  the  root  of  Polygala  amara  and  senega.  White 
amorphous  xx>wder,  without  odor,  tasteless,  afttf- 
wards  very  acrid,  astringent  in  the  throat,  stemn- 
tatory,  little  soluble  in  cold  water,  the  solation 
foams  like  soap-water ;  easily  soluble  in  alcohol, 
insoluble  in  ether ;  with  concentrated  sulphurie 
acid  in  contact  with  air  it  changes  yellow,  red, 
dissolves,  then  blue,  grayish,  colorless ;  poison- 
ous, producing  difficulty  of  breathing,  vomiting 
&o.     The  salts  are  uncrystallizable. 

In  Iceland  moss.  Very  thio  needles,  intensely  and 
purely  bitter,  nearly  insoluble  in  water,  soluble  in 
boiling  alcohol,  little  in  ether;  destroyed  by 
mineral  acids,  and  by  boiling  its  solution  in  alco- 
hol or  its  soluble  salts. 

In  cashew  nuts.  White,  crystalline,  fusible  at  1^ ; 
inodorous ;  taste  aromatic  ;  turns  rancid  and 
liqaid  in  air. 

In  the  herb  digitalis.  Needles  of  a  pecnliar  odor; 
not  volatile,  soluble  in  water,  alcohol,  letts  in 
ether ;  its  salts  soluble  but  change  when  dissolved. 

Green  needles ;  taste  bitter,  acrid,  odor  aromatic ; 
little  soluble  in  water,  more  in  alcohol  and  etber, 
salts  yellow  or  green,  insoluble  except  the  alka- 
line solutions,  frothing  (from  saponin  ?) 

In  the  rootbark  of  Corn  us  Florida.  Stellate  silkj 
scales;   bitter;    soluble   in   water  and   alcohol; 

precipitated  by  2PbO,  Ac  and  AgOjNO,. 
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Angelicic  add  may  be  obtained  by  the  action  of  potassa  on  oil  of  chamo- 
mile, imperatorin  and  peucedanin  ;  it  is  more  advantageously  prepared  by 
exhausting  12  parts  of  angelica  root  with  1  part  hydrate  of  lime  and  suffi- 
cient water,  evaporating,  distilling  with  the  addition  of  sulphuric  acid,  and 
redistilling  the  distillate  after  saturation  with  potassa  and  decomposing  with 
sulphuric  acid  ;  large  crystals  appear  after  some  time,  valerianic  and  acetic 
acids  remain  in  solution.  Its  salts  are  crystallizable,  and  its  compound  with 
ether  has  the  odor  of  rotten  apples.  It  is  decomposed  by  excess  of  caustic 
potassa  into  acetic  and  propionic  acids. 

Guaiacic  Acid  is  obtained  by  dissolving  the  resin  in  1  p.  alcohol,  filtering, 
precipitating  with  concentrated  KO,  washing  and  decomposing  by  HCl. 

The  resin  of  gnaiacum  yields  by  dry  distillation  guaiacene,  a  light  volatile 
oil  which  is  an  oxide  of  a  camphene,  and  has  the  composition  of  guaiacic 
acid  minus  2CO,=C,oHgOg. 

Hederic  Acid. — The  seeds  are  freed  of  fat  bv  ether,  afterwards  exhausted 
by  boiling  alcohol ;  on  cooling,  the  acid  separates  in  colorless  needles  or 
tablets. 

Picrotoxic  Acid,  Picrotoxin. — After  the  fixed  oil  of  cocculus  indicus  is 
expressed,  the  acid  crystallizes  from  the  decoction  of  the  residue  with  diluted 
muriatic  acid. 

Phloridzic  Acid,  PhXoridzin. — It  crystallizes  from  the  tincture  of  apple- 
tree  bark,  prepared  with  warm  diluted  alcohol. 

It  yields  formic  acid  on  being  treated  with  sulphuric  acid  and  oxide  of 
manganese ;  by  diluted  acids  phloretin  and  sugar,  O^^O^^-^-  2^0=Qi^fi^ 

It  has  been  used  with  asserted  success  as  a  substitute  for  qninia  in  the 
treatment  of  intermittent  fevers. 

Chrysophanic  Acid, — Synonyms  of  this  acid  in  various  states  of  purity, 
are  parietinic  acid,  rhein,  rhabarbarin,  rheumin,  rhabarbaric  acid,  rhaponticin, 
rumicin,  lapathin.  It  is  prepared  by  extracting  rhubarb  or  Parmelia  parie- 
tina  with  weak  alkaline  alcohol,  precipitating  by  carbonic  acid,  dissolving 
in  50  per  cent,  alcohol  containing  a  little  caustic  potassa,  precipitating  by 
acetic  acid,  dissolving  in  boiling  alcohol,  mixing  the  filtrate  with  water  and 
recrystallizing  from  alcohol. 

Investigations  performed  by  Professor  Schroff,  tend  to  show  that  the 
cathartic  principle  of  rhubarb  is  chrysophanic  acid,  which  is  modified  in  its 
action  by  the  other  constituents  of  the  root,  so  that  while  powdered  rhubarb 
acted  within  twelve  hours,  Qeiger's  rhabarbarin  purged  in  nineteen,  Brandes' 
rhein  in  twenty,  and  pure  chrysophanic  acid  in  twenty-four  hours ;  on  the 
other  hand  he  found  the  duration  of  the  activitv  of  rhubarb  to  be  about 
twenty -four  hours,  that  of  rhein  and  rhabarbarin  three,  and  of  chrysophanic 
acid  five  days;  during  this  time  eight  grains  of  the  latter  produced  twelve 
thin  yellow  evacuations,  without  the  least  griping.  The  acid  prepared  from 
Parmelia  parietina  shows  no  difference  from  that  prepared  from  rhubarb. 
The  quickness  of  action  of  rhubarb,  in  pharmaceutical  preparations  must  be 
due  to  excipients  or  adjuvants  which  render  the  chrysophanic  acid  soluble. 

The  active  vegetable  principle  of  senna,  likewise  appears  to  be  chryso- 
phanic acid,  combined  in  such  a  way  as  to  be  easily  soluble  in  water,  nearly 
insoluble  in  strong  alcohol,  and  supported  in  its  action  by  a  large  amount  of 
saline  constituents,  viz:  sulphates,  phosphates,  and  tartrates  of  alkalies  and 
alkaline  earths;  the  senna  extract  prepared  with  strong  alcohol  has  no  ca- 
thartic properties.  Dr.  Martins  has  not  succeeded  in  completely  isolating 
chrysophanic  acid  from  senna,  but  the  reactions  indicate  its  presence  as  well 
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as  the  presence  of  two  or  three  other  bodies  first  discoTered  in  rhabtrb, 
namely,  aporetin,  phaeoretin,  and  probably  erythroretin. 

Winkler's  cathartin,  found  in  the  ripe  fruit  of  Rhamnus  catharticus,  is  alio 
belieyed  to  be  identical  with  this  acid  in  an  impure  state. 

Chrysophanic  acid,  when  taken  internally,  passes  into  the  urine,  where  it 
may  be  easily  recognized  by  its  striking  a  characteristic  red  color  witk 
alkalies.  The  same  reaction  takes  place  after  the  administration  of  rtiabarb 
and  senna ;  with  the  latter  given  in  the  form  of  infusion  or  aqaeons  extract, 
this  reaction  would  often  take  place  after  fifteen  minutes  and  last  until  twelTe 
hours  after  the  evacuations  had  taken  place. 

The  root  of  Kumex  obtusifolius,  and  probably  other  species,  owe  their 
laxative  properties  to  chrysophanic  acid.  (See  Amer.  Jouni*  of  Pharm., 
xxxi.  153.) 

Santoninum  U.  S.  P.    {Santonin,  Sardonic  Acid!) 

This  is  directed  to  be  prepared  from  Levant  Wormseed  (Santonica]^ 
48  troy  ounces  (3  lbs.  6  oz.  com.) ;  lime  recently  slaked  and  in  fine 
powder,  18  troy  ounces  (1  lb.  3  J  oz.  com.) ;  animal  charcoal,  diluted 
alcohol,  alcohol  and  acetic  acid,  of  each  sufficient.  The  process  is  as 
follows :  Digest  the  wormseed  and  lime  with  twelve  pints  of  diluted 
alcohol  for  24  hours  and  express.  Bepeat  the  digestion  and  expres- 
sion twice  with  the  residue,  using  the  same  quantity  of  diluted  alco- 
hol. Mix  the  tinctures,  and  reduce  the  mixture  to  eight  pints  by  dis- 
tilling off  the  alcohol.  Then,  having  filtered,  and  evaporated  to  one- 
half,  gradually  add  acetic  acid  until  in  slight  excess,  stirring  daring  the 
a<idition,  and  set  the  whole  a^ide  for  forty -eight  hours.  Place  the 
resulting  crystalline  mass  upon  a  funnel  loosely  stopped,  wash  it  with 
water,  and  dry  it.  Next,  boil  the  dry  residue  w^ith  ten  times  its 
weight  of  alcohol,  and,  having  digested  the  tincture  for  several  hours 
with  animal  charcoal,  filter  it  whUe  hot,  and  add  sufficient  hot  alcohd, 
through  the  filter,  to  wash  the  charcoal  thoroughly ;  then  set  it  aside 
in  a  dark  place  to  crystallize.  Lastly,  dry  the  crystals  on  bibulous 
paper  in  the  dark,  and  keep  them  in  a  well-stopped  bottle,  protected 
j&om  the  light. 

By  evaporating  the  mother- water,  more  crystals  may  be  obtained. 

This  is  a  new  officinal,  which  being  made  exclusively  from  a  Euro- 
pean seed,  is  itself,  perhaps,  chiefly  imported. 

Santonic  acid  is  much  employed  as  a  very  reliable  vermifuge,  and 
often  exhibited  to  children  in  the  form  of  confection  or  troches.  Dose 
for  children,  }  to  1  grain  2  or  3  times  daily.  It  has  been  used  in  2 
to  6  grain  doses  in  retention  of  urine.  Its  chief  recommendation,  as 
a  vermifuge,  consists  in  the  smallness  of  its  dose,  and  its  comparative 
tastelessness.    It  is  thus  described  in  the  Pharmacopoeia. 

A  colorless  substance,  crystallizing  in  shining,  flattened  prisms,  without 
smell,  and  nearly  tasteless  when  first  put  into  the  mouth,  but  afterwards 
bitter.  It  is  not  altered  by  the  air,  but  becomes  yellow  on  exposure  to  light 
It  melts  when  heated,  and  forms,  on  cooling,  a  crystalline  mass.  Whei 
heated  somewhat  above  its  melting  point,  it  rises  unchanged  in  dense,  whiter 
irritating  vapors.  Nearly  insoluble  in  cold  water,  it  is  dissolved  by  350 
parts  of  boiling  water.  It  is  solable  in  43  parts  of  cold  and  3  parts  of  boil- 
ing alcohol,  and  in  75  parts  of  ether-^its  alcoholic  and  ethereal  solntioiis  an 
intensely  bitter. 
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Hie  santonates  are  decomposed  by  being  boiled  with  water.  The  potassa 
salt  is  uncrystallizable.  The  soda  salt,  which  on  account  of  its  solubility  baa 
been  proposed  as  a  substitute  for  the  acid,  is  obtained  by  digesting  its  aleo- 
nolic  solution  with  carbonate  of  soda,  evaporating,  redissolying  in  strong 
alcohol  and  crystallizing.  Large  crystals  are  obtained  by  evaporating  spon- 
taneously its  concentrated  aqueous  solution.  Its  composition  is  NaO,HO, 
GaoH|,Og+7  Aq,  and  it  therefore  contains  74  per  cent  santonic  acid. 

Caincic  acid^  on  which  the  strong  diuretic  virtues  of  cahinca  root  depend, 
is  obtained  by  treating  the  alcoholic  extract  with  water,  filtering,  adding 
milk  of  lime  gradually  until  all  bitterness  has  disappeared,  and  treating  the 
precipitated  cahincate  of  lime  with  alcoholic  oxalic  acid.  This  acid  was 
among  the  rare  products  exhibited  by  Merck  in  the  World's  Fair  of  1862. 

Fohjgalic  Acidf  Senegin,  Polygalin. — The  root  is  extracted  with  alcohol, 
evaporated  to  syrupy  consistence,  and  this  treated  with  ether  to  separate 
fat ;  after  some  time  a  precipitate  forms  which  is  collected  on  a  filter,  dis- 
solved in  boiling  alcohol,  treated  with  animal  charcoal,  and  filtered.  {See 
the  paper  by  Prof.  Procter  in  "  Proc.  Am.  Ph.  Ass.,"  1859,  p.  297.) 

Cetraric  Acid. — Iceland  moss  is  extracted  by  boiling  alcohol  and  carbonate 
of  potassa,  the  liquid  acidulated  with  muriatic  acid  and  mixed  with  four  or 
five  volumes  of  water.  The  precipitate  consists  principally  of  cetraric  and 
lichenstearic  acids.  It  is  dissolved  in  eight  or  ten  times  its  quantity  of 
boiling  weak  alcohol  and  filtered,  on  cooling  the  lichenstearic  acid  crystal- 
lizes in  quadrangular  plates,  afterwards  the  cetraric  acid  in  needles ;  the 
needles  are  separated  from  an  amorphous  body,  and  several  times  recrys- 
tallized. 

Anacardic  acid  is  obtained  from  the  pericarp  of  cashew-nuts  by  treating 
the  ethereal  extract  with  water,  to  separate  tannic  acid,  dissolving  in  alcohol, 
and  digesting  with  hydrated  oxide  of  lead ;  the  anacardate  of  lead  is  de- 
composed by  sulphuretted  hydrogen.  The  impure  acid  is  purified  by  wash- 
ing, recombining  with  lead,  and  decomposing  by  diluted  sulphuric  acid. 

IXgitalic  Acid. — The  alcoholic  extract  of  the  aqueous  extract  of  digitalis, 
is  treated  with  ether,  which  dissolves  the  acid  and  digitalin ;  caustic  baryta 
precipitates  digitalate  of  baryta,  which  by  decomposition  ^ith  sulphuric 
acid  yields  the  acid. 

Digilaleic  Acid. — The  precipitate  of  the  aqueous  extract  by  acetate  of 
lead  is  washed,  decomposed  by  carbonate  of  soda,  the  filtrate  precipitated 
by  muriatic  acid,  recrystallized  from  hot  alcohol. 

Comic  acid  or  Comine  is  prepared  by  Qeiger  by  exhausting  the  aqueous 
extract  of  Coruus  Florida  with  ethereal  alcohol,  agitating  the  solution  with 
some  HO,PbO  and  evaporating  the  filtrate  spontaneously.  {See  Maisch's 
paper  in  "Proc.  Am.  Ph.  Asso.,"  1859,  p.  315.) 

Fourth  Group. — Acids  combined  with  Vegetable  Alkalies, 

It  has  not  yet  been  ascertained  of  all  alkaloids  in  what  combina- 
tions they  occur  naturally.  The  large  number  of  vegetable  acids  in 
existence,  and  the  difficulties  often  attending  their  complete  isolation, 
make  the  recognition  of  an  acid  in  its  natural  association  a  matter  of 
no  ordinary  difficulty,  and  have  led  to  the  proposal  of  many  new 
names  for  acids  long  before  known,  before  their  identity  with  those 
before  discovered  had  been  established  beyond  doubt.  The  greater 
the  difficulty  in  isolating  an  acid,  or  the  more  widely  diffused  it  is 
throughout  organic  nature,  the  greater  will  be  its  liability  to  receive 
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oonstantly  new  names  from  plants  hitherto  not  subjected  to  a  com- 
plete analysis.  It  is  only  necessary  to  refer  for  illustration  to  malic 
acid,  which  has  been  named  at  various  times  after  quite  a  number  of 
plants ;  under  that  head,  attention  has  been  drawn  to  various  acids; 
mostly  connected  with  alkaloids,  which,  by  later  investigations,  have 
been  proved  to  be  malic  acid.  Of  acids  treated  of  in  the  second 
group,  the  following  would  likewise  belong  to  this  fourth  group; 
iumaric  acid,  in  Glaucium  luteum  combined  with  glaucina ;  aconitic 
acid  in  Aconitum  napellus  combined  with  aconitia.  Meconic  and 
kinic  acids  are  important  on  account  of  some  of  their  reactions. 

Clielidonio  aoid,  3HO,C,4HOQ2Aq.  In  celandine  with  lime,  sang^iDarina  and  eh^ 

rerjthrina.  Colorless  needles,  soluble  in 
water  and  alcohol;  purple  bj  warm  SO,; 
the  salts  colorless ;  the  tribasio  salts  lemoB- 
yellow. 

Meoonic  "    3HO,C,4HO„-4-6Aq.      In  opium  with  morphia.      Colorless  pearly 

scales  or  prisms  ;  taste  faintly  acid  and  as- 
tringent ;  little  soluble  in  cold  water  and 
ether,  soluble  in  hot  water  and  alcohol. 
Sesquisalts  of  iron  are  colored  deep  red  by  a 
trace  of  acid,  the  coloration  is  not  affected 
by  boiling,  dilute  acids,  or  chloride  of  gold 
(difference  from  sulphocyanide)  ;  this  test 
is  characteristic  of  the  presence  of  opium. 

Veratric  "    UOfiifi^Oj.  In  cevadilla  seed,  with  veratria.     Four  sided 

needles  ;  sublimable,  soluble  in  alcohol  and 
boiling  water.  The  yeratrates  of  the  alka- 
lies are  crystallizable  and  soluble  in  water 
and  alcohoL 

Columbic        '*    ^is^tPiv  In  Colombo  root,  with  berl)erine.    8traw-yellow 

powder  nearly  insoluble  in  water,  little  in 
ether,  easily  in  alcohol ;  the  latter  solution 

precipitated  by  Pl)0,Ac  but  not  by  CuO^e. 
Kinio  "    2fiO,C„HgoOgo+2Aq.     In  Peruvian  bark  with  quinia,  cinchonia,  in 

seeds  of  coffee  with  caffeina.  Oblique  rhom- 
bic prisms,  soluble  slowly  in  2|  parts  cold 
water,  little  in  alcohol,  scarcely  in  ether; 
most  salts  are  soluble.  Heated  over  its 
meltiog  point,  decomposed  into  benzoic  and 
phenylio  acids,  salicylous  acid,  hydrokinoue 
and  benzol ;  with  MnO,  and  SO,  converted 
into  kinone,  carbonic  and  formic  acids. 

Chelidonic  Acid. — Celandine  contains,  while  young,  chiefly  malic  acid; 
when  in  flower,  malic  acid  has  disappeared,  and  the  juice  contains  chelidonic 
acid.  To  prepare  it,  the  juice  is  coagulated  by  heat,  the  filtrate,  after  being 
acidulated  with  nitric  acid,  is  precipitated  by  nitrate  of  lead,  which  must  not 
be  added  in  excess ;  the  precipitate  is  decomposed  by  hydrosulphuric  add, 
the  free  acid  combined  with  lime,  the  salt  recrystallized,  decomposed  by  car- 
bonate of  ammonia,  and  aft<3rwards  by  muriatic  acid. 

Meconic  Add, — The  meconate  of  lime  obtained  on  the  manufacture  of 
morphia  is  dissolved  in  dilute  muriatic  acid,  and  heated  to  195^,  when,  on 
cooling,  acid  meconate  of  lime  crystallizes,  which  is  treated  again  in  the  same 
way  ;  meconic  acid  now  crystallizes,  is  purified  by  repeated  crystallizations, 
combined  with  ammonia  or  potassa,  and  lastly  precij)itated  by  muriatic  acid. 

Komenic  acid,  C^II^O^oCs C„H^O„ — 200^,  by  heating  meconic  acid  to 
890*^,  or  by  boiling  its  solution,  particularly  with  dilute  muriatic  acid. 

Hard  warty  crystals,  colorless,  insoluble  in  absolute  alcohol,  slight  acid 
taste;  bibasic. 
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Parakomentc  acidj  O^jH^Ojo,  in  small  qaantitj,  on  the  dry  distillation  of 
the  former.     Feathery  needles,  very  acid  taste  ;  bibasic. 

Fyromeconic  acid,  C^B.fi^'^C^Hfi^ — 2C0„  by  the  dry  distillation  of 
meconic  or  komenic  acid.  Crystallizes  in  colorless,  lustrous  needles,  scales, 
or  octohedrons  ;  fuses  at  257^  ;  sublimes  at  212^  completely,  is  easily  solu- 
ble in  alcohol  and  water ;  monobasic,  a  weak  acid. 

All  these  deriyatiyes  of  meconic  acid  show  its  characteristic  coloration 
with  sesquisalts  of  iron. 

Veratric  Acid, — The  alcoholic  tincture  of  cevadilla  seed  is  acidulated 
with  sulphuric  acid  and  precipitated  by  lime,  the  filtrate  is  distilled  and  de- 
composed by  an  acid. 

Columbic  Add. — The  alcoholic  extract  of  columbo  root  is  treated  with 
lime,  and  the  lime  salt  decomposed  by  muriatic  acid. 

Kinic  Acid. — The  bark  is  exhausted  by  acidulated  water,  the  alkalies 
precipitated  by  a  little  lime,  more  lime  precipitates  the  cinchotannic  acid 
and  coloring  matter,  the  filtrate  is  evaporated,  the  crystals  of  kinate  of  lime 
decolorized  with  animal  charcoal,  and  decomposed  by  oxalic  acid. 

This  acid,  which  has  been  prepared  from  huckleberry  leaves,  occurs  pro- 
bably in  many  plants,  since  the  extract  of  coffee  leaves  and  seed,  Paraguay 
tea,  Ligustrum  vulgare,  Hedcra  helix,  various  oaks,  elms,  and  ashes  yield 
with  MnOg  and  SO,  the  following  compound. 

Kinone,  C^H^O^,  golden-yellow  prisms,  odor  of  iodine,  fusible,  volatiliz- 
able,  little  soluble  in  cold  water,  soluble  in  alcohol  and  ether ;  with  sulphu- 
retted hydrogen  it  turns  immediately  red,  precipitates  floccules,  which,  after 
diying,  are  olive  green. 

Hydrokinonej  C^H^O^,  by  dry  distillation  of  kinic  acid,  or  from  kinone 
by  the  action  of  sulphurous  or  hydriodic  acids.  Colorless  prisms,  inodorous, 
fusible,  volatile ;  easily  soluble  in  water  and  alcohol.  Oxidizing  agents 
precipitate  needles  of 

•  Oreen  hydrokinone,  C^^lRfi^+C^^'Hfi^,  of  a  beautiful  green  metallic 
lustre ;  fusible,  but  decomposed  on  volatilizing,  little  soluble  in  water,  more 
in  alcohol. 

Fifth  Group. — Acids  derived  from  or  yielding  Essential  Oils, 

But  few  of  the  numerous  essential  oils  naturally  contain  acids,  and 
have,  in  consequence  thereof,  an  acid  reaction ;  most  oils,  however,  on 
exposure  to  the  atmosphere,  become  oxidized,  and  while  they  assume 
a  thicker  consistence,  their  chemical  nature  is  partly  changed,  and 
they  now,  in  alcoholic  solution,  impart  a  red  color,  more  or  less  de- 
cidedly, to  blue  litmus  paper — they  nave  become  resinified.  A  similar 
change  takes  place  by  subjecting  the  essential  oils  to  the  influence  of 
nitric  or  chromic  acid,  or  other  strong  oxidizing  agents.  Thus  the 
essential  oils  yield  a  large  number  of  acids,  mostly  of  a  nature  which 
may  be  termed  resinous.  The  compounds  from  which  essential  oils 
are  generated  in  the  plants  are  not  known ;  but  several  principles  have 
been  discovered  and  isolated,  which  under  various  circumstances  are 
split  into  two  or  more  bodies,  one  of  which  has  all  the  characteristics 
of  an  essential  oil.  But  one  of  these  principles  is  of  an  acid  nature, 
the  others  will  be  found  under  the  head  of  neutral  principles.  The 
following  embraces  those  acids  only  that  are  important  in  a  medicinal 
point  of  view,  or  interesting  on  account  of  their  relation  to  other 
proximate  principles. 
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(a)  Acids  occurring  in  the  freshly-distilled  Crude  Oils, 


Hydrocyanic  acid,  HC^N.  In  the  volatile  oils  of  amygdalee  and  pomecMe.    Set 

Nitrotfenated  Oils.  The  anhydrous  acid  is  cdorieti, 
i,  limpid,  crystallizes  at  50  F. ;  sp.  gr.  .ti9  ;  deoompoted 

on  keeping ;  extremely  poisonous. 

Balicylous  acid,  ROfi^fifi^•     The  volatile  oil  of  herbaceous   plants  of  the  genu 

Spirsa ;  oily  liquid,  colorless  or  reddish,  of  an  agnwa- 
ble  aromatic  odor  and  burning  taste;  ap.  gr.  1.17; 
it  freezes  at  50  F.,  and  boils  at  340O  F. 

Methyl-salicylic  acid,  HO,C,s  The  oxygenated  part  of  oil  of  wintergreen  ;  oolorleii  or 
H^Oj.  reddish-yellow  oil  of  a  well-known  odor ;  sp.  gr.  1.18 ; 

boiling  point  252^. 

Caryophyllic  acid,  HO,CgQH||  The  oxygenated  part  of  oil  of  cloves  ;  colorless  oil,  of 
0,.  1.079  sp.  gr. ;  lioiling  point  4840 ;  odor  and  taste  of 

cloves  ;  resinifies  in  contact  with  the  air.  Thecarjo- 
phyllates  of  alkalies  and  alkaline  earths  are  crystal- 
lizable;  metallic  salts  are  either  precipitated  or 
colored  blue,  violet,  or  green. 

(b)  Products  of  Oxidation  by  Hie  Atmospliere. 

Valerianic  acid  HO,C|oHgO,.  From  valerol  in  oil  of  valerian  and  valerian  root ;  odor- 
less oily  liquid,  of  a  disagreeable  odor  of  valerian 
and  old  cheese,  and  a  similar  acid  taste  ;  its  sp.  gr. 
is  .937  :  its  boiling  point  3470  F. ;  it  is  inflammabK 
dissolves  in  30  parts  cold  water,  and  in  a^l  propoT' 
tions  of  alcohol  and  ether ;  it  dissolves  camphor  and 
some  resins. 

Benzoic         "      HOyCi^H^Og.     In  old  oil  of  bitter  almonds,  benzoin,  with  oinnamie 

acid ;  inodorous  needles  or  scales ;  when  sublimed 
from  benzoin  of  a  faint  balsamic  odor ;  taste  slight, 
afterwards  acrid;  fusible  at  2480;  boiling  at  462^ ; 
soluble  in  200  p.  cold  and  25  boiling  water ;  mors  ip 
alcohol  and  ether. 

Cinnamic      "     H0,C,gH70,.    In  old  oil  of  cinu«amon,  storaz,  Tolu,  Pern  balsam,  &o* 

Resembles  the  former  in  physical  properties.  Coloc^ 
less  prismatic  and  scaly  crystals,  melting  at  264^  F., 
boiling  and  distilling  at  (>5&o  F. ;  little  solubls  ia 
cold  water  (less  than  benzoic  acid),  easily  solubls  ia 
alcohol. 

(c)  Acids  obtainable  by  artificial  oxidation  of  Volatile  Oils, 

Anisic  acid,  HOyCi^H^O^.  From  oil  of  anise  and  fennel  by  ozidation  with  6  p. 

KO,2CrO,  and  SO, ;  large  colorless  prisms,  neaifj  in- 
soluble in  cold  water,  easily  in  boiling  water,  In  alo»> 
hoi,  and  ether.  Melts  at  3470  P.,  sublimea  at  highv 
temperature  in  white  needles ;  distilled  over  baiyta, 
is  decomposed  into  carbonic  acid  and  anisol,  CJUfig 
=:2COj4-C,4HgOj.     Ito  salts  are  OTysUUizable. 

Pelargonic  acid,  EOfiifiijOy    From  oil  of  rue  by  diluted  NO,,  and  in  oil  of  roM  g«^ 

nium  ;  colorless  oil,  of  a  peculiar  odor ;  orystaUliei 
in  cold  weather  and  boils  at  5(K)0 ;  its  compound  witk 
ether  is  interestinf^  for  its  agreeable  odor  of  ijaJnooi. 
(See  Pelargonic  Ether,) 

Rutinic  or  caprinic  acid,  HO,    Prom  oil  of  rue  by  N0<,  and  in  the  butter  of  cows  snd 
CgQHigOg.  goats,  in  cod-liver  oil,  cpcoanut  oil,  and  some  foisl 

oils  ;  white  crystalline  masses,  of  a  peculiar  '*  boekV 
odor,  easily  soluble  in  alcohol  and  ether. 

Angelicic  acid,  HOyCioH^O,.       From  oil  of  chamouiile  by  KO.     (See  Third  Grtmy.) 


HYDBOOYAKIO  ACIP.  603 

(d)  Acids  obtained  from  Empyreumatic  Oils. 

Phenylio  aoid,  HO,C,jH^O.       In  ooal  tar ;  from  salicylic  and  kinio  aoids,  and  some 

resins ;  in  castor,  and  the  nrine  of  many  domestic 
animals.  Long  colorless  needles,  melting  at  95^, 
boiling  at  3690  F. ;  not  very  soluble  in  water,  in  all 
proportions  in  alcohol  and  ether,  soluble  in  concen- 
trated acetic  acid.  By  nitric  acid  it  is  converted 
into  picric  acid. 

Carbazotic  *'     H0,C,2^,  By  NO^  from  salicin  and  its  deriyatives,  from  coumarin, 

(^0^)362.  phloridzic,  and  phenylic  acids,  silk,  indigo,  and  coal 

tar ;  yellow  scales  or  octahedrons,  soluble  in  86  i>art8 
of  water  of  60O,  easily  soluble  in  alcohol  and  ether, 
explosive  when  suddenly  heated;  it  colors'  the  skiu 
yellow,  is  very  bitter,  and  is  a  dye  for  silk  and  wool, 
but  not  for  cotton.  Its  salts  are  yellow,  crystalliza- 
ble,  very  bitter,  soluble,  and  explosive  by  heating. 

Ferrocyanide  of  Potassium  and  Hydrocyanic  Acid, 

Hydrocyanic  or  prussic  acid,  as  formed  by  a  reaction  between  amyg- 
dalin  and  emulsin,  and  as  an  ingredient  in  the  volatile  oils  distilled 
from  many  plants  belonging  to  the  natural  family  of  Eosacese,  has 
already  been  referred  to  (see  Nitrogenated  Volatile  Oils ;  also  Amyg- 
dalin)y  but  for  pharmaceutical  use,  the  acid  is  prepared  artificially,  and 
the  U.  S.  Pharmacopoeia  gives  two  processes,  the  starting-point  for 
each  being  the  decomposition  of  ferrocyanide  of  potassium  by  sul- 
phuric acid. 

Potassii  ferrocyanidum,  U.  S.  P.,  yellow  prussiate  of  potassa,  is  only 
made  on  a  large  scale  from  animal  matter  free  of  bones.  This  is  either 
first  subjected  to  dry  distillation  in  order  to  gain  part  of  the  nitrogen 
as  ammonia,  and  the  remaining  charcoal,  which  is  highly  charged  with 
nitrogen,  is  fused  together  with  small  fragments  of  iron  and  potash ; 
or  the  first  part  of  the  process  being  omitted,  the  animal  matter  is  at 
once  subjected  to  a  red  heat  in  conjunction  with  potash  and  iron.  After 
long-continued  heating  and  stirring,  a  combination  has  been  effected, 
the  fused  mass  now  containing  cyanide  of  potassium,  which,  when  dis- 
solved in  water,  combines  with  finely-divided  iron,  and  crystallizes  into 
large  yellow  tabular  prisms,  which  have  a  sweetish  bitter  taste,  are 
soluble  in  four  parts  of  cold  water,  and  insoluble  in  alcohol. 

They  are  composed  of  two  equivalents  of  cyanide  of  potassium,  one  of 
cyanide  of  iron,  and  three  of  water  =2KCy-fFeCy-f3HO.  The  water  of 
crystallization  is  given  off  in  a  dry,  warm  atmosphere,  and  the  crystals  be- 
come white  and  pulverulent.  This  salt  has  an  extensive  use  in  the  arts,  and 
is  employed  for  the  preparation  of  ferrocyanide  of  iron,  hydrocyanic  acid, 
and  all  its  compoands. 

This  salt  is  little  used  in  medicine ;  it  is  not  poisonous,  but  in  very  large 
doses  is  apt  to  prodnce  vertigo,  coldness,  and  fainting  ;  it  has  been  recom- 
mended as  an  alterative,  antiphlogistic,  and  tonic  astnngent  in  the  dose  of 
from  ten  to  twenty  grains  internally,  and  externally,  in  an  eye-salve,  com- 
posed of  from  five  to  twenty  grains  to  one  drachm  of  cacao-butter. 

The  commercial  salt,  though  not  chemically  pure,  is  sufficiently  pure,  if  it 
is  well  crystallized,  and  dissolves  in  two  parts  of  boiling  water. 

Argenti  Cyanidum  U.S.;   Cyanide  of  Silver. —  According  to  the 
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Pharmacopoeia,  the  hydrocyanic  acid,  produced  from  two  trojounoea 
of  ferrocyanide  of  potassium,  as  below,  is  conducted  into  a  solutioii  of 
two  ounces  of  nitrate  of  silver. 

The  cyanide  of  silver  is  precipitated  as  a  white,  tasteless,  inodorous  pow- 
der, which  is  darkened  by  the  light,  is  insoluble  in  diluted  nitric  acid,  bit 
decomposed  by  it  at  a  boiling  temperature.  It  is  soluble  in  ammonia,  aod 
in  cyanide  of  potassium,  and  consists  of  one  equiy.  of  cyanogen,  and  one  of 
silver  :=AgCy.  It  is  used,  sometimes  externally  in  ointments  as  an  anti- 
syphilitic. 

Acidum  Hydrocyanicum  Dilutum^  U.  S.  P. — From  tho  above  two 
salts  the  Pharmacopoeia  gives  two  distinct  processes,  the  first  of  which 
is  intended  for  making  hydrocyanic  acid  in  larger  quantities,  while 
the  second  process  is  given  for  its  extemporaneous  preparation,  and  is 
particularly  applicable  for  the  use  of  the  physician. 

First  Process, — Take  of  ferrocyanide  of  potassium  Sij,  sulphuric 
acid  5iss,  distilled  water  q.  s.  Mix  the  acid  with  distilled  water  f  Siv, 
and  pour  the  mixture  when  cool  into  a  glass  retort.  To  this  add  the 
ferrojcyanide  of  potassium,  previously  dissolved  in  distilled  water, 
fSx.  Pour  of  the  distilled  water  fSviij  into  a  cooled  receiver;  and, 
having  attached  this  to  the  retort,  distil  by  means  of  a  sand-bath,  with 
a  moderate  heat,  f  5vj.  Lastly,  add  to  the  product,  distilled  water  f  3v, 
or  q.  s.  to  render  the  diluted  hydrocyanic  acid  of  such  strength  that 
12.7  grains  of  nitrate  of  silver  dissolved  in  distilled  water  may  ba 
accurately  saturated  by  100  grains  of  the  acid,  and  give  10  grains  <rf 
the  cyanide  of  silver,  which,  corresponding  with  20  per  eent.  of  its 
own  weight  of  anhydrous  hydrocyanic  acid,  indicates  2  grains,  or  2 
per  cent,  of  it  in  100  grains  of  the  officinal  acid. 

The  difficulties  in  this  process  are  twofold :  1st.  It  is  difficult  to 
conduct  the  distillation  in  an  ordinary  uncovered  retort  on  account  of 
the  excessive  bumping  occasioned  by  the  escape  of  the  acid  vapor 
through  the  mixed  liquid  and  precipitate ;  and,  2d.  It  is  troublesome 
to  adjust  the  strength  of  the  distillate  to  the  officinal  standard.    The 
first  of  these  difficulties  may  be  overcome  by  placing  tbe  retort  in  a 
sand-bath,  or  setting  it  upon  fine  wire-cloth,  introducingat   the  same 
time  in  the  liquid  a  piece  of  thick  platinum  wire.     The  precision 
necessary  to  be  observed  in  regard  to  the  strength  of  so  powerful  a 
medicine  as  this,  and  the  impossibility  of  regulating  by  the  propor- 
tions employed  the  amount  of  the  acid  generated  and  absorbed  by 
the  water  in  the  receiver,  make  it  necessary  to  determine  its  strengta* 
by  experiment  at  each  operation.     This  may  be  accomplished  by 
testing,  say  100  grains  of  the  acid  distillate  with  nitrate  of  silver 
before  diluting  it,  carefully  washing  the  resulting  cyanide  of  silver, 
drying  and  weighing  it,  then   calculating  the  degree   of  dilution 
required  by  the  weight  of  this  precipitate.    If  of  proper  strength,  this 
would  be  10  grains,  as  above,  but  in  this  experiment  of  course  a 
larger  yield  would  be  obtained.     The  equation  would  then  be  as  fol- 
lows :  As  the  known  weight  of  the  precipitate  from  acid  of  standard 
strength,  is  to  the  weight  of  cyanide  obtained  from  the  distillate,  so  is 
the  quantity  of  the  acid  weighed  to  the  quantity  to  be  obtained  by 
dilution.    Suppose  the  precipitate  to  have  weighed  11.5  grains — then 
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10 :  11.5 : :  100 :  115 ;  or  to  every  100  grains  of  the  distillate  15  grains 
of  water  must  be  added,  to  make  the  officinal  diluted  hydrocyanic  acid. 

For  ascertaining  the  strength  of  liquids  containing  hydrocyanic  acid, 
by  volumetric  analysis,  see  a  paper  by  Dr.  W.  H.  Pile,  in  "  A.  J.  Ph.," 
1862,  p.  130,  where  also  a  neat  ^aduated  tube,  made  for  this  purpose, 
is  figured.  The  process  is  Liebig's,  and  is  based  on  the  formation  of 
a  soluble  double  cyanide  of  potassium  and  silver,  before  chloride  of 
silver  is  formed. 

The  plan  recommended  to  the  inexperienced  is,  to  saturate  the  acid 
which  comes  over  by  the  officinal  process  without  special  reference  to 
the  quantity  of  water  in  the  receiver,  with  nitrate  of  silver,  as  stated 
above,  to  form  the  officinal  cyanide  of  silver,  and  further  proceed,  after 
carefully  washing  and  drying  the  product^  by  the  second  process  of 
the  Pharmacopoeia,  as  follows : — 

Second  Process  for  Diluted  Hydrocyanic  Add. 

Take  of  Cyanide  of  silver   .        .        .    Fifty  grains  and  a  half. 
Muriatic  acid  .        .        .    Forty-one  grains. 

Distilled  water        .        .        .    One  fluidounce. 

Mix  the  muriatic  acid  with  the  distilled  water,  add  the  cyanide  of 
silver,  and  shake  the  whole  in  a  well-stoppered  vial;  when  the  insolu- 
ble matter  has  subsided,  pour  oflf  the  clear  liquid  and  keep  it  for  use. 
In  preparing  this  medicine,  a  slight  excess  of  muriatic  acid  is  not 
objectionable,  giving  it  greater  stability.  The  only  apparent  objection 
to  this  process  is  its  expensiveness ;  this  is,  however,  lesg  than  would 
at  first  appear.  The  reaction  between  muriatic  acid  and  the  cyanide 
results  in  the  production  of  hydrocyanic  acid  and  chloride  of  silver, 
thus — AgCy+HCl=HCy4-AgCl.  Now,  the  chloride  of  silver  is 
convertible  into  pure  metallic  silver  by  the  introduction  into  it  while 
in  the  condition  of  a  moist  powder,  of  a  strip  of  zinc,  which  abstracts 
the  chlorine,  the  chloride  of  zinc  becoming  dissolved,  and  the  pure 
silver  remaining  as  a  gray-colored  spongy  mass  or  powder,  which,  on 
being  washed  and  treated  with  nitric  acid,  yields  the  soluble  nitrate 
ready  for  any  further  use. 

The  practitioner,  who  wishes  to  be  prepared  for  every  demand 
of  his  practice,  may,  with  advantage,  supply  himself  with  a  suitable 
f 3j  vial,  containing  50 J  grains  cyanide  of  silver,  to  which  the  mixed 
muriatic  acid  and  water  may  be  added  when  the  occasion  arises. 

The  diluted  acid  prepared  as  above  is  a  colorless  liquid  occasionally 
having,  from  the  presence  of  iron,  a  slight  blue  tint,  of  a  peculiar  odor 
and  taste ;  it  is  entirely  volatilized  by  heat,  and  decomposes  under  the 
influence  of  light.  It  is  usually  put  up  in  one  ounce  ground-stoppered 
vials,  wrapped  in  dark  blue  or  black  paper  and  sometimes  inclosed  in 
a  tin  case.  It  contains  two  per  cent,  of  anhjrdrous  HCy.  Its  use  in 
medicine  has  been  avoided  by  some  practitioners,  on  account  of  the 
violent  poisonous  character  of  the  anhydrous  or  concentrated  acid ; 
but  in  the  diluted  form,  in  which  it  is  officinal,  it  is  no  more  dangerous 
than  many  other  remedies  constantly  prescribed,  and,  notwithstanding 
the  alleged  variable  strength  of  the  commercial  article,  I  believe  it 
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will  be  found  as  nearly  uniform  as  most  other  pharmaceutical  prepa- 
rations prepared  by  manufacturers. 

As  a  sedative  and  antispasmodic,  it  is  a  favorite  with  some  practi- 
tioners, who  employ  it  simply  mixed  with  mucilage,  or  wiih  the 
galenical  preparations  of  digitalis,  valerian,  &c.  It  should  not  be 
prescribed  with  strong  alkaline,  ferruginous,  or  other  metallic  salta. 

In  this  country,  no  stronger  hydrocyanic  acid  is  used  than  the  officiiud; 
in  other  countries,  however,  its  strength  varies  materially.  The  acid  of  the 
London,  Dublin,  and  Prussian  Pharmacopceias  is  of  about  the  same  streDgth 
as  our  own,  that  of  the  Edinburgh  Pharmacopoeia  contains  about  3^  per 
cent.,  Scheele's  acid  5  per  cent.,  and  some  European  pharmacopKBias  ereat 
much  larger  proportion  of  anhydrous  acid.  The  dose  of  our  officinal  add 
being  n^ij  to  n^v,  is  so  small  that  there  is  no  necessity  for  employing  t 
stronger  acid  in  formulas,  which  would  be  liable  to  lead  to  dangerous  mii- 
takes ;  besides,  it  must  be  remarked  that  strong  acids  are  very  prone  to 
spontaneous  decomposition,  while  that  of  the  officinal  strength,  if  not  ex- 
posed to  the  light  or  to  a  continued  high  temperature,  keeps  well  for  a  cob- 
siderable  time.  Of  course  the  vials  are  to  be  well-stoppered  on  accoont  of 
the  volatility  of  the  acid. 

Potassii  Cyanidum  U.  S.  P. ;  Cyanide  of  Potassium, — This  salt  may 
be  mentioned  in  this  place,  as  having  all  the  medicinal  properties  of 
hydrocyanic  acid ;  it  is  given  as  a  substitute  for  it.  It  is  prepared 
by  fusing  ferrocyanide  of  potassium  with  carbonate  of  potassa  until 
effervescence  ceases,  when  the  clear  liquid  is  poured  off  the  preci- 
pitated oxide  of  iron,  and,  immediately  after  cooling,  put  into  well- 
stoppered  bottles.  It  is  then  in  white  fused  masses  of  a  poweifol 
caustic  taste,  and  a  composition  which  is  expressed  by  the  formula 
KCy,  but  thus  prepared  it  is  contaminated  by  carbonate  and  cyanata 
of  potassa. 

The  pure  cyanide  is  equal  to  |  of  its  weight  of  hydrocyanic  acid, 
the  officinal  to  somewhat  less.  The  dose  is  ^\  grain,  which,  with 
proper  care,  may  be  gradually  increased  to  J  grain ;  it  is  given  dis- 
solved in  alcohol  or  water. 

It  is  a  useful  chemical  agent  for  removing  the  stains  of  nitrate  of  sUrer 
and  durable  ink,  and  its  utility  as  a  solvent  for  metallic  oxides  is  well  known 
in  electro-metallurgy  and  photography. 

Salicylous  or  spirous  acid  is  artificially  obtained  by  oxidation  of  salicin 
or  populin  and  by  fermentation  of  helicin.  3  parts  salicin  are  mixed  with 
3  parts  bichromate  of  potassa,  and  24  parts  water ;  to  this  4^  parts  sul- 
phuric acid  in  12  parts  water  are  added,  and  after  the  reaction  has  ceased, 
heat  is  applied,  and  distilled  as  long  as  with  the  water  an  oily  liquid  comei 
over,  which  is  taken  up  by  ether  and  left  after  its  evaporation. 

The  salicylites,  when  kept  moist,  are  decomposed,  acquiring  a  rose  odor; 
this  reaction  has  been  proposed  for  the  formation  of  an  artificial  rose-wat«r. 

If  salicylous  acid  is  heated  with  potassa,  it  is  converted  into  salicylic  or 
spiric  acid;  2H0,C,^H^0^,  which  is  of  importance  as  the  acid  contained  in 
the  following. 

Methyl-salicylic  acid,  or  oil  of  wintergreen,  ^O.Q^H^O^C^Jifl^^ 
C,gIIgOj,  is  the  oil  obtained  by  distillation  with  water  from  Gaultheria  pra- 
cumbens.     By  distillation  with' an  excess  of  baryta  it  is  converted  into  car- 
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bolate  of  oxide  of  methjle,  while  by  the  dry  distillation  of  an  alkaline  or 
earthy  salicylate,  a  carbonate  and  carbolic  acid  is  formed,  O^^Kfi^m^^CO^ 
-i-CJIfi^  (carbolic  acid). 

Caryophyllic  or  Eugenic  Add, — If  oil  of  cloves  is  treated  with  solution 
of  potassa  or  soda,  and  the  light  carbohydrogen  distilled  off,  the  acid  may 
be  easily  separated  by  a  mineral  acid. 

Acidum  Vakrianicum  U.  S.  P. 

This  important  acid,  which  is  developed  spontaneously  by  the  oxi- 
dation of  valerol,  one  of  the  ingredients  of  oil  of  valerian,  is  also  met 
with  in  the  root  of  Angelica  archangelioa,  in  the  inner  bark  of  Sam- 
bncus  niger,  in  assafoetida,  &c.,  and  is  artificially  obtained  by  the  oxi- 
dation of  protein  compounds,  some  fatty  acids,  and  particularly  of 
amylic  alcx>hol  or  fusel  oil.  The  Pharmacopoeia  prepares  it  from 
valerianate  of  soda  by  dissolving  8  troyounces  in  8  fluidounces  of 
water  and  decomposing  it  by  3  J  troyounces  of  sulphuric  acid ;  the 
oily  layer  is  repeatedly  agitated  with  strong  sulphuric  acid  until  its 
specific  gravity  is  reduced  to  below  .950,  when  it  is  distiDed  and  only 
that  portion  preserved  which  is  not  over  .940  sp.  gr. 

If  agitated  with  water  it  takes  up  from  20  to  25  per  cent,  water 
without  losing  its  oily  condition,  and  is  now  converted  into  the  bihy- 
drate,  H0,CjgH^0j+2Aq;  wKich  has  a  specific  gravity  of  .950  and  boils 
at  270°. 

The  salt*  have  an  unctnons  touch,  and  are  inodorous  when  .perfectly  dry, 
but  mostly  have  the  odor  of  the  acid ;  they  revolve  when  thrown  upon  water 
in  a  crystallized  state,  like  the  butyrates.  Most  of  them  are  soluble  in  water 
or  alcohol,  or  in  both  liquids,  and  have  a  sweet  taste. 

The  following  salts  have  been  used  medicinally :  the  valerianate  of  am- 
monia, zinc,  iron,  bismuth,  morphia,  quinia  and  atropia.  See  the  several 
heads  for  descriptions  of  these. 

Acidum  Benzoicum  U.  S.  P. 

This,  with  cinnamic  acid,  is  considered  characteristic  of  the  class  of 
medicines  called  balsams.  The  two  acids  are  closely  allied  in  their 
chemical  nature,  as  has  been  already  shown ;  they  are  also  related  to 
salicylic  and  allied  acids. 

For  medicinal  use  it  is  readily  obtained  from  benzoin  by  sublima- 
tion. For  this  experiment,  which  is  an  interesting  one  to  the  pharma- 
ceutical student,  the  following  simple  directions  are  to  be  observed. 
Select  an  iron  or  tinned  iron  pan  or  cup — a  common  pint  cup,  without 
a  handle,  will  answer— and,  having  covered  the  bottom  with  some 
powdered  benzoin  mixed  with  sand,  stretch  over  the  top  of  it  a  piece 
of  porous  paper,  which  may  be  secured  at  the  edge  by  a  string,  but 
preferably  by  glue  or  some  firm  paste.  Now  fold  a  tall  conical  or 
straight- sidea  cap  of  the  diameter  of  the  pan,  and  tie  it,  or  cement  it 
securely  round  tne  upper  edge,  and  set  the  whole  in  a  sand  bath,  or 
over  a  slow  and  well-regulated  source  of  heat,  leaving  itibr  several 
hours.  On  removing  the  cap,  it  will  be  found  to  contain  brilliant 
white  feathery  crystals  of  benzoic  acid.  The  residue  in  the  cup,  by 
being  again  powdered,  mixed  with  sand,  and  heated,  will  yield  another, 
though  a  less  abundant  and  less  beautiful  crop  of  crystals. 
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The  process  of  Scheele  consists  in  boiling  the  balsam  with  hydrate 
of  lime,  and  treating  the  benzoate  of  lime  thus  formed  with  muriatic 
acid.  Thus  procured,  benzoic  acid  has  but  little  odor,  and  is  ill  adapted 
to  the  uses  to  which  it  is  usually  applied  in  medicine  and  pharmacy. 
Sometimes  the  process  of  sublimation  is  resorted  to  at  firsts  and  from 
the  residue  the  remaining  acid  is  extracted  by  Scheele's  process,  after 
which  the  whole  is  mixed. 

The  Tirtaes  of  the  acid  are,  partly  at  least,  dependent  on  the  odorous 
principles  with  which  it  is  associated.  Its  salts  have  no  smell  if  prepared 
from  the  chemically  pare  acid,  bat  they  retain  some  of  the  odor  of  the  offi- 
cinal acid  if  prepared  from  it.  Of  the  salts  only  the  benzoates  of  ammonia 
and  of  soda  have  been  occasionally  employed. 

Benzoic  acid,  if  distilled  with  canstic  potassa  in  excess,  is  converted  into 
carbonic  acid  and  benzol,  0^^11^04=2002+ C^H,;  in  the  animal  organism 
it  is  changed  into  hippuric  acid,  from  which  it  may  be  reproduced  on  boil- 
ing with  muriatic  acid  ;  hippnric  acid  occurs  naturally  in  the  urine  of  her- 
bivorous animals,  and  from  this  source  the  German  article,  occasionally  met 
with  in  our  commerce,  is  derived ;  it  has  frequently  a  peculiar  urinous  odor, 
and  quite  a  different  appearance  from  the  sublimed  article,  having  been 
crystallized  from  an  aqueous  solution. 

Detection  of  Impuritiea. — All  fixed  impurities  are  left  behind  on  volatil- 
izing some  of  the  acid ;  hippuric  acid  is  detected  by  its  odor,  by  leaving 
charcoal  on  heating,  and  by  evolving  ammonia  on  heating  it  with  lime; 
cinnamic  acid  imparts  the  odor  of  bitter  almonds  to  the  distillate,  with 
bichromate  of  potassa  and  sulphuric  acid. 

Benzoin  is  frequently  met  with  in  commerce,  which  contains  little  or  no 
benzoic  acid,  it  being  partly  or  wholly  replaced  by  cinnamic  acid ;  though 
unfit  for  the  preparation  of  benzoic  acid  by  sublimation,  it  may  still  be  of 
excellent  quality  for  other  pharmaceutical  preparations,  and  for  the  use  of 
perfumers. 

Cinnamic  Acid, — To  prepare  this  acid,  liquid  storax  is  first  distilled  with 
water,  to  obtain  styrol,  afterwards  treated  with  carbonate  of  soda  (residue  is 
styracin)  ;  the  solution  is  evaporated,  decomposed  by  muriatic  acid,  the  cin- 
namic acid  after  washing  recrystallized,  and  the  last  impure  portions  are 
treated  again  with  soda.  In  a  similar  way  it  is  obtained  from  Tolu  balsam 
(here  the  residue  is  Toluol.).  With  excess  of  baryta  or  lime  it  is  converted 
into  carbonic  acid  and  cinnamen  (OjqHJ  ;  with  bichromate  of  potassa  and 
sulphuric  acid  into  oil  of  bitter  almonds  (principal  distinction  from  benzoic 
acid),  and  by  distillation  with  hypochlorite  of  soda  into  a  chlorinated  volatile 
oil  of  agreeable  odor.  When  fused  with  hydrate  of  potassa  it  is  decompoied 
into  acetic  and  benzoic  acids. 

Carbolic  or  Phenylic  Acid,  Plienylic  Alcohol,  ASpirol  Salicon, — Coal 
tar  is  distilled,  the  product  between  800°  and  400°  is  saturated  with 
strong  solution  of  potassa,  the  oil  is  removed,  the  salt  decomposed  by 
muriatic  acid ;  the  carbolic  acid  washed  with  water,  dried  with  chlo- 
ride of  calcium,  rectified,  cooled  to  about  12°  F.,  the  liquid  decanted, 
and  the  crystals  quickly  dried.  It  crystallizes  with  solid  potassa,  and 
distilled  with  it  is  not  decomposed.    (See  Creosote,  p.  505.) 

As  before  stated,  carbolic  acid  is  generally  sold  for  creosote,  which, 
it  appears,  is  a  name  applied  by  chemists  to  various  empyreumatio 
liquids ;  the  following  is  given  as  the  principal  diflcrences  of  wood 
oreasote  from  phenylic  acid :  it  remains  liquid  at  17°  F.,  boils  at  397°  F, 
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remains  colorless  if  pure.  Strong  ammonia  dissolves  it  in  the  cold ; 
with  solid  potassa  it  forms  a  liquid  compound,  and  some  crystalline 
scales ;  if  distilled  with  it  it  is  decomposed,  and  an  aromatic  oil  is 
obtained ;  its  formula  has  been  given  as  G^R^fi^  (Volckel),  G^Bi^fi^ 
(Gorup),  O^HgO,  (Williams). 

Phenylic  acid  is  a  powerful  antiseptic,  and  is  conveniently  used  in 
watery  solutions  for  arresting  the  sloughing  of  wounds  and  removing 
the  putrescency  of  gangrenous  and  other  offensive  sores. 

Picric  Acid,  Carbazotic  Acid,  WeUer^s  BiUera. — The  cheapest  method 
of  preparing  it  is  from  coal  tar,  bat  from  indigo  it  is  better  obtained  in  a 
pure  state. — 1  part  indigo  is  boiled  with  10  to  12  parts  of  nitric  acid,  specific 
gravity  1.43,  gradually  added  until  nitrons  acid  ceases  to  be  evolved ;  Uie 
picric  acid  crystallizes  on  cooling,  and  is  purified  by  combining  with  an 
alkaloid,  and  precipitating  by  nitric  acid. 

It  precipitates  gelatine,  and  the  solution  of  its  soda  salt  is  a  reagent  for 
potassa,  which  salt  is  but  sparingly  soluble. 

It  has  been  occasionally  used  in  medicine,  and  is  said  to' be  employed  in 
France  in  making  beer,  in  place  of  hops.     (See  Potassm  Picras.) 

(e)  Acids  yielding  Eaaeniial  Oils. 

Myronic  acid,  C^^^^fi^  in  the  form  of  a  potassa  salt  is  contained 
in  black  mustard  seed,  from  which  it  is  obtained  by  exhausting  it,  first 
with  alcohol,  afterwards  with  water ;  the  last  solution  is  evaporated  to  a 
syrup,  freed  from  gum  and  mucilage  by  a  little  alcohol,  and  evaporated 
spontaneously  to  crystallize.  The  salt  is  in  colorless  needles  of  a  cooling 
taste,  readily  soluble  in  water  but  insoluble  in  strong  alcohol  Its  rationiJ 
composition  is  probably  K0,2S0g+  OeHj,C,NS,  (oil  of  mustard)  +  OJlJd^^ 
(sugar). 

The  acid  forms  a  colorless  syrup  of  acid  reaction  and  bitter  taste,  soluble 
in  water  and  alcohol,  but  insoluble  in  ether.  Myrosin  is  the  ferment  of 
black  and  white  mustard  seed,  which  decomposes  the  acid  thus  yielding  oil 
of  black  mustard. 

Sixth  Group. — Astrivgent  and  allied  Acids. 

These  acids  are  widely  diffiised  throughout  the  vegetable  kingdom, 
occurring,  more  rarely  in  annual  plants,  but  are  met  with  in  most 
perenniaLs,  generally  in  the  bark,  in  the  leaves,  and  morbid  excres- 
cences, frequently  also  in  the  wood  and  fruit.  They  are  all  with  two 
exceptions  uncrystallizable,  inodorous,  of  an  astringent  taste,  and 
soluble  in  water  and  alcohol.  The  solutions  are  precipitated  by  gela- 
tin and  albumen,  most  metallic  oxides  and  the  vegetable  alkaloids;  iron 
salts  are  generally  rendered  dark  green,  blue,  or  black.  They  are 
weak  acids,  and  i£  kept  in  a  moist  state,  are  rapidly  changed  in  con- 
tact with  the  air ;  their  salts  are  quickly  darkened  while  in  solution, 
or,  if  insoluble,  while  being  washed  upon  a  filter.  Owing  to  this 
property,  their  composition  and  the  nature  of  their  changes  are,  in 
many  cases,  still  a  matter  of  controversy. 

Medical  Properties. — The  relative  utility  of  tannic  and  callic  acids, 

which  are  too  apt  to  be  confounded  by  physicians,  depends  upon  the 

fact  that  the  former  acts  directly  upon  the  mucous  membranes  with 

which  it  comes  in  contact,  arresting  hemorrhage  or  other  excesalT^ 

89 


910  ON  OBOANIO  A0ID8. 

discharge  by  itg  direot  effeot  on  the  gelatin  contained  in  them.  It  is 
hence  a  direct  and  powerful  styptic,  while  gallic  acid,  by  entering  the 
circulation,  produces  an  astringent  and  tonic  impression  npon  the 
more  remote  organs  which  cannot  be  directly  impressed.  The  doss 
of  tannic  acid  is  from  two  to  ten  grains,  that  of  gallic  aoid  from  Sit 
to  twenty,  several  times  a  day.  The  former  is  much  u6ed  in  ointmenti 
as  a  substitute  for  powdered  galls,  in  about  one-fourth  the  qiumtily, 
and  is  also  well  adapted  to  astringent  injections  instead  of  the  less 
soluble  vegetable  Wringents.  Its  action  is  considered  somewhat  dif- 
ferent (harsher)  than  that  of  the  modified  forms  of  tanuio  acid  con- 
tained in  kino,  krameria,  cinchona,  &c. 

The  list  which  follows  contains  the  names  of  different  vegetable  as- 
tringents owing  their  activity  wholly  or  in  part  to  gallic  or  some  of 
the  modified  forms  of  tannic  acid. 

I48t  of  Vegetable  or  Tannic  Acid  Astringents. 

Acacia  cockliacarpa  ;  the  b^k.    Brasil  bark ;  oortex  •stringwiB  BnuriUeoiit. 

Bistarta;  toot  of  rolygonnm  bistorta.    Bistort. 

Carya ;  bark  of  C.  alba  and  other  speoioe.    Hickory  bark. 

Catechu ;  extract  of  wood  of  Acacia  catechu.    Catechu. 

GhimaphiU ;  laaTos  of  C.  umbellata.    Pipeissewa. 

Cinchona ;  bark  of  different  speeiee  of  Cinohona.    FBraTian  barii. 

PiospyroB ;  unripe  fruit  of  D.  Viiginiana.    PerBimmoq*    Bark  alao  mad* 

Epigaea ;  leares  of  JB.  repens.    Tniiling  arbutus. 

Qalfa ;  morbid  excrescence  in  Quercus  infectoria.    Qalls. 

Oeranium ;  rhiioma  of  G.  maculatum.    Cranesbill. 

Geum ;  root  of  Qt.  rirale.    Water  avens. 

Granati  firucins  oortax ;  from  Punioa  granatum.    PooMgraiuyto* 

"     "^radicis  cortex;  "  "  " 

Hamamefit ;  bark  and  leaves  of  H.  Virginiana.    WitchhaieL 
Hematoxjlon ;  wood  of  H.  Oampechianum.    Logwood, 
Heuchera ;  root  of  H.  Americana.    Alum  root. 
MippocQ$tanum :  bark  of  .fisoulus  H.    Hofseohestnvt  bailc* 
Ilex;  bark  and  leaves  of  Ilex  opaca.    American  holly. 
Juglans  ;*  leaves  and  rind  (epicarp)  of  J.  cinerea  and  other  speelee* 
Kalmia ;  leaveB  of  K.  latifoUa.    Mountain  laurel. 
Kino;  inspissated  Juice  of  various  plants*    Kino. 
Krameria ;  root  of  K.  triandra.    Rhatany. 
Matico ;  leaves  of  Artanthe  elongata.    Maticow 

Monesia ;  extract  from  Chrysophyllum  glyciphlaram*    Bxtraot  of  moneiia. 
Prinos ;  bark  of  P.  verticillatus.     Black  alder. 
Pyrola ;  leaves  of  P.  rotundifolia  and  other  speeiea. 
Quercus  alba ;  the  bark.    White  oak  bark. 

Quercus  glandei  ;  The  fruit  of  various  species  of  Qi|ercQ3t     Aoonis. 
Quercus  tinctoria ;  the  bark.    Black  oak  bark, 
Rhus ;  bark  and  leaves  of  R.  glabrum  and  other  species.    Snmaeli* 
Rosa  Oallica ;  the  petals.    Red  roae. 

Rubus ;  root  of  B.  villoeus  and  Canadensis.    Blaokbenj  rooi, 
Salix ;  bark  of  8.  alba  and  other  species.    Willow  bark* 
Salvia ;  leaves  of  8.  officinalis.    Sage. 
Bantalum ;  wood  of  Pterooarpus  santalinuf.    Red  saunden. 
Spirsa ;  root  of  Spir»a  tomentoea.    Haidhaok. 
Btatice ;  the  root  of  S.  Cardiniana.    Marsh  rosemary. 
Tormentilla ;  the  root  of  Potentilla  T.    Tormentil. 
Uva  ursi ;  leaves  of  Aretostaphyloe  U.  U.    Bearberry  leaves. 


I  Juglana  U.  &  P.    The  inner  bark  of  Juglans  oinerea  Is  ^»^^wtft. 
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Qallotaaiiloaoid,CMH|^Pi4.  >  Ib  gtUi  from  Qaertos  Snfbotoria,  «nd  Chinese  galls  from 

Aeid«m  toimioam.  >     Distyliom  moemMom,  and  In  snmaoh. 

OaUio  add,  ^ROfi^JIfi^       In  ura  luii,  snmaoh,  &e.,  the  seed  of  mangoes  (Mangifera 

Indioa)  oontain  7  per  oent. 
P jrogallio,  aeid  By  destrnotive  distillation  of  the  fonner. 

HO,C|AOt. 
Paraallagio  or  loigaUloy        By  tieatiniggallio  add  with.  80,  and  thiovingiali  water; 
CmB«<VH^*  pMoipilate  snblimes  in  TermiUon  red  prisms ;  little 

soluble  iiLsloohol  Mid  ether. 
Bllagio  or  besoarie,  In  oriental  beaoan  (animal  oalonli)  and  bj  decompod- 

Cijaifiyf\^A/^  tion  of  tannin;  deposited  by  infrtsioft  of  galls ;  yt&aw^ 

ish  crystalline;   inodorons;   tasteless;    insolnble  in 
ether,  nearly  Insolable  in  water  and  alcohol. 
Tsanonylie,  QtJBifi^  By  KO  and  tannin  at  ofdlnaiy  temperature ;  Wad  aatt 

briok-<edw 
Tannomelanio,  C,JB(^         By  KO  and  tannin  at  %kV> ;  lead  salt  dark  brown. 
Metagallio  or  gaUhnwini<%    By  heating  gallic  or  tannic  add  to4fi60;.hlaQk,tafldeas, 

CJSIJO^.  insoUbto  in  water,  sdnble  in  KO. 

Qnerootannic  (f)«  In  oak-bark,  blaok  tea,  &c. ;  similar  to  gallotannic,  but 

yiekb  nm  gaUie  or  pyiogUlio  add. 
CalechotanniD or mi.m»taa-    In  oatechi^  yoobaUy  by  oxidation  of  cateohnio  add; 
nic.  (?)  light  yellow ;  precipitates  gelatine ;  protoealts  of  iron 

gN^h-green,    sesqnisalts     bienmiM^ipwn ;     tactai 

emetie  ia  not  prsdpUaited ;  yields  no  sngar  with  80,. 

Catechnic    or    Tanninglo    In  catechu;  white  scalsa  or  needles;  readily  soluble  in 

(Cateehin),     Q„BJOLf!^       alcohol^  krtling  ether  and  hot  watev ;  not  pfedpitated 

dJi%.  by  starch,  gelatine,  tartar  emetic  or  Tegetable  alkalies ; 

by  aoetsAe  of  lead  white,  by  sesquichloride  of  iron 
djudi-green;  hj  oxidation  catechutannin  is  formed. 
(^M  **  American  Journal  of  Phannaoj,"  xxriii.  aSM.) 
Rutocateohnio  or  mbinla*      In  the  oxidised  alkaline  sdution  of  the  ftcmer.    The 

tannin  in  krameria  yields  a  similar  red  add  by  spon« 
taneena  oxidation. 
Catechuinio  or  Ji^tnls^        Fsodnot  of  deeompositfrni  by  KO ;  black. 

Pyrocatechuic  or  9Xf»  Wy  diy  distillation  of  catechu,  kino,  rhatany,  fustic,  Ac. ; 
phonic  or  ^yrodiorio.  Is  earboUc  aeid  +  90 ;  white  cijvtala  fusible  at  234P? 
C,,H,0^-|-HO»  freely  sduble  in  aioohol,  ether,  and  water ;  reduces 

oxides  of  tiM  noble  metds;  salts  of  FogO,  colored 
green;  turning  red  \ir  ^^' 

Kino,  or  oooootannio.  In  kino ;  readily  sdubU  in  alcohol  and  hot  water,  scarcely 

in  ether ;  precipitates  seequisalts  of  irop,  but  noi  tar* 
tarenalio;  by  oxidation  red. 

Coifeotannic  or  chlorogenio,  In  ooifee,  cahinca  root»  the  leares  of  Ilex  Paraguayensis ; 
C^Efij,  edorlesfl  needlsa  (t) ;  seequisalts  ef  iron  are  cokeed 

green ;  piotosaHa,  tartar  emetic  and  gelatine  not  pre- 
cipitated ;  yidds  kinone  with  80^  and  MnO.  (?). 

Yiridinic  or  ceildo,C|JGlfO^  B|y  oxidation  of  former,  or  in  presence  of  alkalies ;  brown- 
ish amorphous ;  solution  in  SO,  carmine,  precipitated 
bine  by  water ;  its  sdution  ween ;  the  lead  salt  blue. 

Boheatannic,  CMH^O^Aq^    In  tea,b«nide6  qnerootannic  aoia;  ddiquescent ;  fuses  at 

2120  to  a  red  compound. 

KinoTotannio,  C,4H,0|.  In  Quina  noTa  bans,  not  predpltated  by  gdatine^  by 

Fe^l,  dark  green ;  yiddi,  by  diy  diatiUat^p,  pyiDsar 
tediuic  add. 

Rullkinovic  (kinovic  red).    By  oxidation  of  former. 

Cinchotannic,  C,4H,0^  Precipitated  by  seequisalts  of  iron  green,  by  tartar  emetfe, 

starch,  gelatine  and  albumen ;  sduble  in  diluted  adda, 
alcohol,  ether,  and  wa(er. 

RnHcinohonio  (Clnohont  In  red  dnchona;  product  of  oxidation  of  the  former; 
Red).  TariouB  ingredients  of  bark  hare  recdyed  this  name ; 

that  of  H.  Hasiweti  is  of  a  chocolate  or  blaok  odor, 
soluble  in  alcohol,  ether,  and  alkalies. 
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Horit&nnio,  Ci,H,0,q. 


Raftmorio,  C,eH,0,+HO. 

Horio  (Morin),  C^fifi^ 
Qaeroitritannio  (f). 
Qalitaxmio,  C^H^Oio. 

Aipertannio,  C,4HgO,. 

CaUutaimio,  CuH^Og+HO. 


Bhodotaxmio,      Cg^H^Oy-h 
HO. 

Leditannio,  C^HaOe+SHO. 


Rubiohlorio,  C^fifi^ 


CephaSlio,  Ipecaonanhioi 
CiAOe+HO. 

Finitaimio,  C,  A^r 


OzTpinitaimlOi  C,4H^0^ 


PinioorUimie,  C,A^ir 

Cortepinitaimio,  Ci-HfOy. 
GissotaiiniOy  ^ao^u^ic* 

Zaniliotaxmio,  C^^fi^. 


In  foBtio,  Morns  tinotoria ;  yellow  prisms  fosiVls  at  400^ ; 
precipitated  by  gelatine ;  by  tersnlphaie  of  iron  gieen- 
ish-blaok ;  by  sngar  of  lead  yellow,  and  partly  by  tartar 
emetic ;  with  BO,  a  gelatinons  mass ;  solation  in  alkaliM 
turns  dark  brown. 

Brick-red  flooonles,  with  alkalies  carmiDe-red  solation, 
with  alum,  baryta  and  tin,  dark-red  lakes ;  probaUy 
identical  with  carmic  acid. 

In  fostic ;  white,  crystalline,  with  alkalies  yeUoify  with  F^ 
GI3  garnet-red ;  oUve-green  precipitate  with  salta  of  FeO. 

In  quercitron  bark ;  green  with  salts  of  Fe^Og ;  qneroitrie 
acid  is  probably  nearly  allied  to  it. 

In  Galium  Terum  and  aparine ;  precipitatea  Fe^CL  dark- 
green  ;  sugar  of  lead  olirome  yellow ;  bj  f^W^Mff 
brown. 

In  Asperula  odorata ;  readily  soluble  in  water  and  aloohd, 
little  in  ether ;  colors  PogCl,  daric-green :  not  preeipi- 
tated  by  albumen,  gelatine  or  tartar  emotlo. 

In  Calluna  vulgaris ;  precipitates  FsgCl,  green,  salts  sf 
PbO  yellow,  SnCl,  yelk-yellow ;  heated  with  aeida  yields 
ealluxanthin. 

In  the  leaves  of  Bhododendron  fermgineam ;  amber  yel- 
low ;  precipitates  salts  of  PbO  chrome  jellow ;  wHk 
acids  rkodaxanthin. 

In  Ledum  palustre;  reddish;  readily  solable  in  wat« 
and  alcohol ;  odors  Fe,Cl|i  green ;  with,  acids  ledirmh 
thin. 

In  Bubia  tinotonun  and  Asperula  odorata ;  oolorlesa ;  solv- 
ble  in  alcohol  and  water,  insoluble  in  ether ;  bj  HCI 
yields  CMorrubine;  C^Ufi^  a  dark-green  powder; 
soluble  in  alkalies  blood-red. 

Very  bitter;  reddish-brown;  soluble  in  water,  alcohol, 
and  ether;  colors  FegCl,  green,  on  addition  of  NB, 
violet  or  black  ;  precipitates  salts  of  PbO  white. 

In  the  leaves  of  Pinus  silvestris  and  ThT^a  oooidentaUi ; 
yellow ;  soluble  in  water,  alcohd,  and  ether ;  no  prs- 
dpitate  with  gdatine  or  tartar  emetio ;  oolots  FsyClg 
red-brown ;  predi^tate  PbO  yellow. 

With  the  former;  brownish ;  very  solnble  in  aloobol  and 
water ;  colors  FegCl,  intensely  green ;  preoipitate  FbO 
and  BaO  yellow ;  not  gelatine  or  tartar  emetio. 

In  the  bark  of  Pinus  silvestris;  reddish-brown;  odoit 
Fe^Cl,  dark-green. 

With  the  former.    Bed ;  odors  Fe,Cla  Intense! j  green. 

The  red  odoring  matter  of  autumnal  leaves  ;  vexy  wesk 
acid. 

The  yellow  coloring  matter  of  autumnal  leaves ;  wesk 
acid,  not  precipitated  by  gelatine. 


Acidum  Tannicum.    Tan  =  C^H^Oj^.    {Galhtannic  Acid) 

The  new  officinal  process  of  the  Pharmacopoeia  direots  the  macera- 
tion of  powdered  nutgall,  previously  exposed  to  a  damp  atmosphere  for 
twenty -four  hours,  in  ether,  previously  washed  with  water,  sufficient 
to  form^  soft  paste.  This  is  to  be  set  aside,  closely  covered,  for  six 
hours,  then  enveloped  in  a  close  canvas  cloth,  expressed  powerfully  be* 
tween  tinned  plates  to  obtain  the  liquid  portion.  The  remaining  roasB 
is  to  be  again  reduced  to  powder  and  mixed  with  sufficient  ether, 
shaken  with  one-sixteenth  its  bulk  of  water  to  form  again  a  soft  pastes 
then  expressed  as  before.  The  liquids  being  mixed  are  to  be  spon- 
taneously evaporated  to  a  syrupy  consistence,  then  spread  on  glsM  or 
tinned  plates  and  dried  in  a  drying  closet. 
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GktIIotannic  aoid  is  also  conveniently  prepared  by  the  former  pro 
cess,  which  consists  of  treating  powdered  ^eJIs  in  a  narrow  covered  dis- 
placer,  with  washed  ether.  The  ethereal  tincture  which  passes  sepa- 
rates, upon  standing,  into  two  layers ;  the  lower  one  is  aqueous,  thick, 
and  of  a  light  buff  or  straw  color ;  it  contains  the  tannic  acid,  which, 
by  the  action  of  the  small  portion  of  water  in  the  washed  ether,  has 
been  dissolved  out  firom  the  galls.  The  upper  layer  or  stratum  of 
liquid  is  limpid  and  specifically  much  lighter  than  the  other ;  it  has  a 
greenish  color,  and  contains  very  little  tannin,  but  a  small  amount  <^ 
coloring  matter  from  the  galls.  To  obtain  the  dry  product,  the  light 
layer  may  be  poured  off  and  purified  by  distillation,  and  combined 
with  water  for  another  operation,  while  the  thick  heavier  layer  is 
evaporated  in  a  capsule  by  a  careftilly  regulated  heat  till  dry. 

11  a  white  and  very  porous  product  is  desired,  the  capsule  should 
be  inverted  towards  the  end  of  the  evaporation,  and  the  thick  syrupy 
liquid  exposed  to  radiated  heat.  It  is  swelled  up  and  whitened 
as  the  vapor  is  disengaged.  The  whole  of  the  liquid  which  comes 
through  may  be  evaporated  without  the  precaution  of  pouring  off 
the  top  lajrer,  but  the  tannin  then  has  a  greener  tinge.  In  large 
manufacturing  establishments,  apparatus  is,  of  course,  constructed  for 
saving  all  the  ether  for  future  u^.  The  first  process,  as  above,  thouffh 
perhaps  less  eligible  for  the  use  of  the  pharmaceutist  in  making  t£e 
acid  on  a  small  scale,  corresponds  more  nearly  with  that  in  common 
use  by  manufacturing  chemists.  The  results  are  nearly  the  same  by 
both  processes,  the  yield  varying  from  80  to  60  per  cent  of  the  galls 
employed. 

Oallotannic  acid  is  a  jellowish-white  powder,  or  in  a  porous  palverolent 
condition;  has  a  strongly  astringent  taste ;  is  entirely  dissipated  when  thrown 
on  red  hot  iron.  It  is  freely  soluble  in  water,  alcohol,  glycerin,  in  ether,  in 
the  fixed  and  volatile  oils.  Its  aqneons  solution  reddens  litmus  and  produces 
with  solution  of  gelatin  a  white  flocculent  precipitate,  with  salts  of  sesqui- 
oxide  of  iron  a  blaish-black  precipitate,  and  with  solutions  of  the  organic 
alkalies  white  precipitates,  very  soluble  in  acetic  acid. 

Mohr,  Sandrock,  and  others  assert  the  syrupy  liquid  (the  lower  layer  as 
above)  to  be  a  concentrated  solution  of  tannin  in  ether,  which  is  not  miscible 
with  ether,  except  by  the  intervention  of  a  little  alcohol ;  they  therefore  reject 
the  employment  of  aqneons  ether,  which  has  a  tendency  to  swell  up  the  pow- 
dered galls,  and  retard  percolation,  and  recommend  a  mixture  of  90  per  cent 
alcohol  and  ether  (one  to  twenty  parts,  Onibonrt). 

The  concentrated  ethereal  solution  containing  46.5  to  56.2  per  cent  of 
tannic  acid  (Mohr),  and  being  insoluble  in  ether,  it  was  suggested  in  the 
second  edition,  might  be  a  tannic  ether ;  13  equivalents  of  ether  »  481  to  1 
equivalent  of  tannin  a  618,  require  exactly  56.2  per  cent  of  the  latter 
and  43.8  per  cent  of  the  former.  Prof.  J.  M.  Maisch  was  the  first  to  ob- 
serve this,  and  Prof.  Bolley  has  since  pnblished  a  similar  observation ;  other 
chemists  still  adhere  to  the  older  view  of  the  solubility  of  tannin  in  ether. 
See  "Am.  Joum.  Ph.,"  1861,  207,  219,  337,  and  "Proc.  Am.  Ph.  Ass.," 

1862,  158. 

» 

Acidum  Gallicum.  Qt^^  r=»  ^BO,C^;Efir    {GalUc  Acid.) 
Ghdlio  acid  is  made  by  subjecting  a  portion  of  powdered  galls  to 
long-continued  action  of  air  and  moisture  in  a  warm  place.    TUa  nLBjf 
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be  aooompliflhed  in  an  evaporating  capsnie  looselj  ooyered  with  paper. 
The  powder  is  first  made  into  a  thin  paste  with  water,  and  waler 
repeatedly  added  to  thk  to  prevent  its  drying  luitil  after  the  lapse  of 
thirty  days  (  U.  S.  P.),  when  the  whole  of  the  tannic  has  passed  ^kb- 
taneously  into  eidlic  acid.  In  extracting  this  from  the  moist  maa^ 
advantage  is  ta^en  of  the  solubility  of  gallic  acid  in  hot  water,  and  ill 
ready  precipitation  on  cooling ;  all  that  is  necessary  is  to  piesB  out 
from  the  pasty  mass  its  water,  and,  rejecting  thia^  to  digest  die  remaiii- 
iBg  paste  m  hot  water,  and  filter  the  solution  whUe  hot  d&rongli  animal 
charcoal  to  decolorize  it>  and  a  nearly  white  crystalline  powder  cf 

SJlic  acid  is  obtained.  A  water-bath  funnel,  Fig.  166,  is  ased  fa 
tering  the  solution  while  hot  Care  must  be  taken  in  these  pio- 
cesses  not  to  employ  vessels  of  tinned  iron,  which,  by  the  ezposun 
tof  a  small  surface  of  iron,  may  blacken  the  whole  prodnoL  1^ 
amount  of  gallic  acid  obtained  from  galls  is  about  SQ  per  oesoL 

The  ferment  inducittg  the  thange  of  tannic  into  gallic  acid,  is  Idential 
with  pectase ;  emalsin,  yeast,  albanien,  and  legamm  are  without  action,  ea 
4khe  contrary  they  retard  the  inflaeaoe  of  pectase.  Taanin,  aocordhig  Id 
fitrecker,  is  decomposed  into  3  equivalents  of  gallic  acid  and  oee  of  giapB 
aagar;  O^BjO^+BUO*^SOuBifi^'^G,^LJ>„;  hut  Knop  obtained  ftw 
gaUotannin  94  per  cent  gallic  acid,  and  Kawaher  regards  it  as  a  mizlBit 
of  two  compounds,  one  of  which  yields  gallic^  and  t^  other,  present  ea^ 
in  small  proportion,  yields  ellagic  acid. 

The  same  decomposition  of  tannic  acid  is  induced  hy  the  infiueaoe  of 
diluted  sulphuric  acid,  and  the  process  for  obtaining  gallic  add  can  be 
materially  shortened  if,  instead  of  exposure  to  the  atmosphere,  galls  or  tannin 
are  treated  with  dilute  sulphuric  acid  at  the  boiling  point  Otherwise  the 
firocess  remains  the  same  as  above  given. 

Gallic  acid  is  soluble  in  cold  water  in  about  the  proportion  of  4  grstni  ts 
the  ounce.  Its  salts  with  the  alkalies  and  alkaline  eaiths  are  crystalliiablet 
at  a  boiling  tempemture,  sesquisalts  of  iron  are  decomposed  by  being  redneei 
to  protosalts,  carbonic  acid  being  given  off  at  the  same  time. 

In  eoHimon  with  tannin,  it  is  usnally  given  in  pills,  and  used  ezteraaDyia 
ointments  or  solution.  It  is  likewise  used  in  hair  dyes,  an  ammoniaoal  sofah 
tion  of  nitratB  of  silver  being  afterwards  employed  to  produce  the  color. 

Pyrogallic  Acid,  0„HeOes:gallic  acid  O^HgO^y— 200,— l%e  best  sii 
cheapest  method  for  preparing  it  is  from  the  dry  aqueous  extract  of  gi^  la 
an  apparatus  suited  to  subliming  bensoic  acid,  heated  in  a  bath  of  sand  if 
chloride  of  zinc,  to  400^  F.,  and  towards  the  end  of  the  proceBS  a  htdi 
higher.  100  parts  of  dry  extract  yield  about  5  parts  peifcoily  pnii 
pyrogallic  acid,  and  the  same  amount  of  impure,  to  be  purified  foj  aaother 
sublimation.  By  dry  distillation  of  Chinese  galls  in  small  retort^  Liebig 
obtained  a  liquid,  yielding,  on  evaporation,  16  per  cent  brown  rryfitalliiei 
pyrogallic  acid. 

White  laminsB  or  needles  of  a  pearly  lustre,  soluble  in  %^  parts  waler  at 
65^  F.,  less  in  alcohol  and  ether;  the  solutions  do  not  affect  litmas  paper; 
its  taste  is  very  bitter;  fasible  at  240^  F.,  boiling  at  about  400^,  at  480^ it 
is  blackened  and  converted  into  metagallic  acid.  Solution  of  pyrogallie 
acid,  if  dropped  into  milk  of  lime,  produces  a  characteristic  red  coloratioB, 
changing  to  brown.  Protosulphate  of  iron  produces  a  bluish-black  color,  a 
trace  of  sesquisalt  changes  it  to  a  dark  green.  Sesquisalts  of  iron  color  a 
solution  of  the  add  red ;  hydrated  sesquioxide  of  iron  and  a  pyrogdiate  give 
a  dark  blue  liquid  and  prec^itate. 
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It  is  mach  employ^  in  photographj  on  account  of  its  great  sensitiTeness 
to  light  ID  combination  with  silver,  and  for  dydng  the  hair  brown  and  black. 
The  salts  are  more  soluble  than  the  gallatcs. 

Seventh  Gboup. — Adds  of  Animal  Origin. 

Two  acids  have  been  deacribed  in  the  seoond  group,  which  for  a 
loug  time  were  auppoeed  to  be  exolusivelj  of  animal  origin,  though 
likewise  formed  bj  the  decomposition  of  oertain  organic  compounds 
of  vegetable  products ;  modem  ohemistry,  however,  has  established  the 
fact  that  formio  and  lactio  acids  are  both  produced  during  the  natural 
healthful  life  of  some  vegetable  organisms,  and  that  the  nettles,  for 
instance,  owe  their  powerful  irritant  effect  to  the  same  acid  that  nature 
has  provided  for  the  defence  of  ants,  wasps,  and  bees. 

Vegetable  acids,  to  the  exclusion  of  but  a  few  compounds  which 
from  their  chemical  behavior  may  be  classed  with  the  acids,  are  desti- 
tute of  nitrogen ;  the  acids  arranged  in  this  group  all  contain  nitrogen, 
one  also  sulphur,  and  are  produced  bj  the  functions  of  some  of  the 
most  important  organs  of  the  animal  economy ;  they  comprise  the  aoida 
found  in  the  muscles,  occurring  in  urine,  fmd  being  the  active  con* 
atituents  of  bile.  None  of  them  have  been  used  in  medicine  in  a  free 
state ;  the  impure  soda  dalt  of  one  of  the  biliary  acids,  however,  has 
been  somewhat  employed  as  a  substitute  for  inspissated  bile,  and  others 
may  probably  be  found  useful  if  attention  is  orawn  to  them. 

Syllabus  of  Anihal  Acids. 

Iiioiiinio  aoid,  HO,C|0H,N^,^  In  the  Juice  of  the  meat  of  moat  animals  and  ingre- 
dient of  ouUnar/  and  dietetic  preparations  of  meat ; 
strong  acid,  agreeable  taste  of  broth,  decomposed  hj 
boiling;  precipitated  hj  alcohol  in  orxstalline  floe- 
onles ;  insoluble  in  ether. 

Uric  or  Lithic  acid,  2HO,C,0  Free  and  combined  in  the  urine  of  birds,  reptiles,  some 
^1^4^4*4^  Aq.  molluscs  and  insects ;  in  the  urinary  sediment  and 

calculi  of  man  and  quadrupeds ;  white  silky  scales 
or  needles ;  soluble  in  14,000  parts  cold  and  1800 
parts  boiling  water,  insoluble  in  alcohol  and  ether. 
Bvaporated  with  diluted  NO,,  and  NH,  added  forms 
murexiJtf.   Salts  mostly  insoluble  or  sparingly  soluble. 

Hippurlo  add,  HO,C,gB,NOg.    In  the  urine  of  man  and  herbivorous  animals,  increased 

by  partaking  of  ben^le  (tolyle;  compounds.  Color- 
less prisms  or  needles ;  taste  bitterish  acid ;  soluble 
in  alcohol,  In  400  parts  cold  water,  less  in  ether. 
Salts  mostly  soluble  in  boiling  alcohol  and  boiling 
water ;  the  alkaline  salts  soluble  in  the  cold. 

Cholic  or  glyooehoUo  aoid,HO^  As  soda  salt  in  the  bile  of  most  animals.  Thin  whUe 
CffiJSOii,  needles ;  taste  sweetish  and  bitter ;  very  easily  solu* 

ble  in  alcohol,  less  in  ether,  with  diflculty  in  water ; 
sidts  soluble  in  alcohoL 

Hyochdlio  acid,  UOfi^fl^  Combined  with  soda,  potassa  and  ammonia  in  the  bile 
NO^  of  the  hog.    Colorless  amorphous,  fuses  in  boiling 

water ;  little  soluble  in  water,  readily  in  alcohol,  in- 
soluble in  ether;  alkaline  salts  soluble  in  alcohol 
and  water,  not  in  ether,  separated  from  its  solutions 
by  NaCl. 

Sulphochdlio,  Taurocholic,  or  In  small  quantity  in  the  bile  of  the  oz,  and  other  anl- 
choleinio  acid,  BOfi^^  mals.  Resinous,  soluble  in  little  water,  turbid  by 
NS,0|,.  more ;  solution  dissolves  fats,  fatty  acids  and  choles- 

terin.  Alkaline  salts  soluble  in  alcohol  and  water, 
crystallise  in  contact  with  ether. 


616  ON   OBGANIC   ACIDS. 

Inosinic  Acid. — The  mother  liquor  of  the  preparation  of  creatine  Is  pre- 
cipitated by  alcohol,  the  crystals  in  hot  solution  are  decomposed  bj  chloride 
of  barinm ;  the  crystallizing  inosinate  of  baryta  decomposed  by  sulphiiric 
acid,  and  the  concentrated  solution  of  inosinic  acid  precipitated  by  alcohol 

Uric  acid  is  readily  prepared  from  guano,  by  exhausting  it  first  with 
water,  then  treating  with  potassa,  precipitating  by  chloride  of  calcium,  and 
the  filtrate  by  muriatic  acid  ;  the  precipitated  acid  is  to  be  purified. 

The  quantity  of  uric  acid  in  urine  is  determined  by  precipitating  this  liquM 
with  an  acid ;  if  no  albumen  is  present,  muriatic  acid  will  answer,  otherwitt 
acetic,  or,  better,  phosphoric  acid  is  to  be  used ;  the  liquid  retains  of  one 
acid  only  .009  per  cent,  of  its  weight,  which  loss  is  usually  made  up  by  the 
precipitation  of  coloring  matter. 

Gregory's  process  for  obtaining  it  is  as  follows :  the  fresh  urine  of  cows 
or  horses  is  mixed  with  milk  of  lime  in  excess,  boiled,  strained  and  evapo- 
rated to  I  its  original  measure  ;  it  is  then  supersaturated  with  muriatic  acid, 
and  the  crystallized  acid  purified  by  again  combining  it  with  lime  and  de- 
composing with  muriatic  acid. 

The  urine  of  cows  contains  1.3,  of  horses  .38  per  cent,  of  hippuric  acid; 
in  putrefied  urine  it  is  changed  to  benzoic  acid.  Boiled  with  dilute  acids 
or  alkalies,  it  splits  into  benzoic  acid,  O^^HgO^  and  glycocoll,  C^H^NO^ 

Olycocoll,  glycin,  or  amido-acetic  acid^  O^H,(NHJO^  is  formed  by  the 
action  of  sulphuric  acid  or  potassa  upon  gektine,  and  is  found  in  hippnric 
and  the  nitrogenated  biliary  acids.  It  occurs  in  colorless  hard  crystals, 
soluble  in  4.3  p.  cold  water  and  in  boiling  diluted  alcohol,  has  a  faint  acid 
reaction,  no  odor,  and  a  sweet  saccharine  taste ;  heated  with  a  concentrated 
alkali,  it  assumes  a  bright  fire-red  color  and  decomposes. 

Bile  is  separated  by  the  liyer ;  it  is  a  liquid  containing  about  90  per  cent 
water,  has  a  strongly  bitter  taste  and  a  yellowish  or  brownish-green  color, 
and  a  neutral  or  faint  alkaline  reaction.  Itst  consistence  is  due  to  mucus, 
its  coloring  matters  produce  iridescence  with  nitric  acid  and  its  adds,  and 
their  acid  derivatives  yield  a  purple  coloration  with  sugar  and  sulphuric 
acid.  We  owe  most  of  our  present  knowledge  of  the  constituents  of  bile 
to  the  researches  of  Prof.  Strecker. 

The  biliary  acids  are  best  prepared  by  precipitating  fresh  bile  with  acetate 
of  lead,  washing  the  precipitate  with  hot  alcohol  and  decomposing  the  resi- 
due by  sulphuretted  hydrogen  ;  cholic  acid  is  thus  obtained.  Taurocholin 
acid  is  precipitated  by  subacetate  of  lead  from  the  mdther  liquor  filtered 
from  the  above  precipitate  by  sugar  of  lead.  Hyocholic  acid  is  with  less 
trouble  obtained  by  separating  its  soda  salt  with  table  salt,  pnrifying  by 
alcohol  and  decomposing  by  sulphuric  acid. 

Impure  chelate  of  soda,  hilin  of  Berzelius,  has  been  proposed  as  a  substi- 
tute for  ox-gall  in  doses  varying  from  5  to  15  grains  three  or  four  times  daily. 
It  is  easily  prepared  by  evaporating  fresh  ox-gall  to  one-half,  precipitating 
slimy  and  coloring  matter  by  alcohol,  treating  the  filtrate  with  animal  char- 
coal, evaporating  and  washing  with  ether. 

The  acids  are  copulated  compounds,  and  split  on  treatment  with  boiling 
dilute  acids  or  alkalies  into  their  constituents  as  follows  : — 


Cholio  acid,  C8,H„N0„-f  2HO=K^holalio    acid  C,pH^O,o4-GljcoooU  C.H.NO.. 

Hyocholic  acid,    C»,H^N0,5-f- 2HO=Hyooholalic  "  C^H,oO,  +        «        C.H.NO,. 
Taarocholic  "      C5,H,5NS,0„+2HO«Cholalic    «  C^H,oO,o-fTaiiiln     C^H^NS^O^ 


Taurin  or  bilasparagin,  C^H^NSgOe,  crystallizes  in  large  colorless  pnsms 
of  a  cooling  taste ;  soluble  in  16  p.  cold  water,  little  in  alcohol;  it  is  one 
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of  the  most  stable  compounds,  not  being  decomposed  by  concentrated  sni- 
phnric  and  nitric  acids. 

When  the  biliary  acids  are  oxidized  by  nitric  acid,  one  of  the  prod  acts 
is  cholesteric  acid,  C^yfiy;^^  which  is  likewise  obtained  by  the  same  pro- 
cess from 

Cholesterin,  Cgfi^fl^-i-2Aq,  which  is  met  with  frequently  in  the  body  of 
the  higher  animals  and  man,  in  bile,  particularly  in  the  biliary  stones,  in  the 
nerves,  brain,  blood,  yelk,  pus  and  other  morbid  excretions.  It  forms  white 
shining  scales,  is  inodorous  and  tasteless ;  insoluble  in  water,  dilute  acids 
and  alkalies,  but  soluble  in  alcohol,  ether,  and  solutions  of  soap  and  the  bili- 
ary acids.  To  detect  it  when  present  in  small  proportions  and  particularly 
when  associated  with  fats,  is  not  without  difficulty ;  in  the  latter  case  the 
formation  of  a  lead  soap  and  its  exhaustion  by  ether  or  boiling  alcohol  are 
adyisable. 

Eighth  Gboup. — Adds  pertaining  to  Coloring  Matters, 

The  organic  coloring  matters  are  chemical  compounds,  the  charac- 
ter of  which  is  not  clearly  ascertained,  except  in  a  few  instances.  All 
those  substances  which  in  their  dry  state  or  m  solution  are  remarkable 
for  decided  coloration,  may  be  called  coloring  principles;  sanguinarina 
and  hydrastia  have  been  thus  classified ;  they  are,  however,  alkaloids^ 
and  will  be  treated  of  in  their  proper  place.  Of  the  coloring  matters 
in  the  following  lists,  many  of  those  placed  in  division  a  have  acid 
properties  so  decided  as  to  expel  carbonic  acid ;  the  acid  properties 
of  others  are  not  so  easily  recognized,  as  they  frequently  dissolve  in 
acids  and  alkalies  with  different  colors,  and  in  such  solutions  are 
readily  affected  by  atmospheric  oxygen,  particularly  at  high  tempera- 
tures. But  as  far>as  the  latter  property  is  concerned,  they  are  not  the 
only  acids  changed  in  this  way ;  the  whole  group  of  tannins  and  their 
derivatives  are  equally  unstable,  and  probably  even  more  so,  than 
many  coloring  acids. 

M!ost  of  those  which  follow  are  precipitated  by  acetate  or  subacetate 
of  lead,  and  may  be  obtained  in  a  free  state  by  decomposing  such 

Erecipitates,  diffused  in  alcohol,  by  sulphuric  acid  or  sulphuretted 
ydrogen.  Compounds  may  be  formed  with  alumina,  if  their  mix- 
ture with  a  solution  of  alum  is  precipitated  by  ammonia ;  such  colored 
precipitates  are  called  lakes, 

(a)  Adds  from  Phanerogamic  Plants. 

Cartkamic    aeidf    Cififij,    In  Carthamns  tinctorios ;  aroorpboas  ;  oarmiDe  red,  with 
eartkamin.  a  green  metallio  liutre  ;  little  soluble  in  water ;  solu- 

ble in  alcohol. 
Carthaxanthic  aeid^  Yellow  extract ;  soluble  in  water ;  brown  in  oontaot  with 

Cj,H,,0„.  air. 

Crocic     acidf     C4,H4,0,„     In  saiAron,  and  in  the  fruit  of  Gardenia  grandiHora ;  bril- 
polyckroiu,  liantly  red ;  by  NO5  green,  bj  80,  indigo  bine  (teeu 

for  saffron)  ;  soluble  in  water,  more  in  alkalies,  by  hot 
diluted  acids  spUt  into  croeetin,  Ci^H^O,,,  and  sugar. 
Rottleric  acidy  CJSL^fi^^  In  the  hairj  covering  of  the  fhiit  of  Rottlera  tinctoria; 

rottlerin,  brilliant  yellow  crystals  ;  red  by  alkalies. 

CkrifiopkanicacidfC^'B^fi^    In  senna,  rhubarb,  &c.     (See  also /ZAamntn.) 
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JCanthorhamnie  acidf 


Rhamnoxanthic  acid, 
C24H  1,0(2,  franyuiin. 


GtntUic  acid,  C^R^fiif^ 

Santalic.     acid,    ^so^M^it* 

aantahn. 
Ruber jfthric  acid,  Ojfl^O^Q* 


Oxylizaric  acid,  CigHgOf-f- 
HO,  purpurin, 

Anchusic  acid,  Cj^H^qOi. 

Braxilic     acid,    CggHj^O,^ 

brazilin, 
Bixie  acid  (?). 

Carotic  (T)  CjjH^O,,  CarO" 
tin» 

Qntrcitric,  or  Rutinic  acid, 


Quercetin,  C^Jllfi^• 

Luteolic  acid,  C^fiifi^  (f) 

luteolin, 
Thujic  acid,  C,oHaO,4, 

thujin. 


Mqngostic    acid,  O^H^fi^ 
iianpostin, 

Gambogic  acid,  C^^^fi^^ 


Pipixaie  acid,  CjoH^Oe. 
Scoparic    acid,  G||H|,O,0| 

ilixanthic  add,  C^^^J^)^ 


la  the  frait  of  Rhamniit  UnoUiria ;  eiystalliiM ;  iMiUly 
soluble  in  water  and  hot  alcohol ;  inaolable  in  «th«r; 
bj  boiling  with  dilate  aclda  jielda  rhammeiinf  ^^wfitfim 
and  sugar.     (See  Querdtric  Acid.) 

In  the  root  and  bark  of  Rhamnua  frangnla  ;  lemon  jel- 
low  crystalline  powder  ;  insoluble  in  water  and  ethv; 
soluble  in  160  p.  hot  alcohol ;  in  SO^  with  a  raby,  ia 
alkalies  with  a  purple  colon 

Loao  or  Chinese  green  is  the  Alfi^  oompoand  of  Bhamnoi 
ohlorophorus  and  utilis. 

Sap  green  is  prepared  from  the  unripe  berries  of  Rham- 
nns  oathartica. 

In  gentian  root.  Yellow  needles  ;  not  Mtter ;  aolubla  la 
alcohol. 

In  red  saunders,  Santalum  rubrum;  mlcroacoi^  led 
crystals ;  insoluble  in  water ;  pur|de  bj  alkalies. 

In  madder,  the  root  of  Rubia  tinctorum ;  jellow  prians; 
soluble  in  hot  water,  alcohol,  and  ether ;  with  Al^<^  a 
bright  red  lake ;  is  a  glucoside ;  yields  AUxoriit,  hzark 
acid,  C^U fig.  Sublimed  ia  orange-oolored  prUou; 
from  solutions,  in  brownish  yellow  prisma  with  4H0; 
with  alkalies  purple,  with  lime  and  baryta,  blue. 

From  madder  by  fermentation ;  red  or  orange  aeedl«; 
with  alkalies  cherry  red,  with  lime  and  tMryta  poipls 
precipitates. 

In  anchusa,  alkanet  root.  Deep  red ;  f nsolnble  in  water; 
the  salts  purple  or  blue,  bleached  bj  light. 

In  Brazil  wood.  Yellowish-red  prisma ;  soluble  in  aleo- 
hoi,  ether,  and  water;  by  alkalies  jNirple. 

In  annatto  from  Bixa  orellana ;  red,  reslnooa ;  aolaUt 
reddish-yellow  in  alkalies ;  indigo-blue  in  80^ 

Ck>pper  red,  microscopic  crystals ;  no  odor  or  taste ;  inso- 
luble in  water  and  ether,  slightly  in  alcohol ;  aoluhls 
in  fixed  and  essential  oils ;  blue  by  80,  and  80,. 

In  quercitron  bark.  Rata  graveolens,  Capparia,  .Asenlaii 
Fagopyrum,  and  Humulus ;  crystalline,  chroaie  yelkwi 
bitterish ;  soluble  in  alcohol  and  alkaliea,  less  in  water, 
little  in  ether ;  as  found  in  the  diflbreat  plants,  H  ll 
quercetin  with  various  proportions  of  the  oarbohydfBlSi 

Crystalline,  yellow ;  by  Fe^Cl,  green ;  ptobablj  Ideatkal 

with  rhamnetin  and  the  following. 
In  French  weld  from  Reseda  Inteolal    Yellow  nosdlsi  Ijf 

sublimation ;  nearly  insoluble  in  water. 
In  Thuja  oociden talis ;  lemon-yellow,  aatringent ;  sblahls 

in  hot  water  and  alcohol ;  green  by  Fe^l, ;  it  splitt 

into  glucose  and  thujetin,  CuB-ifi^l  ita  auoQlu^ie  aol^ 

tion  by  Fe^Cl,  inky,  by  alkalies  green. 
In  the  rind  of  Gktrcinia  Mangostana,  golden  yellow  iealss ; 

tasteless ;  insoluble  in  water,  solable  in  alcohol,  ethsr, 

and  alkalies ;  by  NO,  ozalio  acid. 
In  gamboge ;  amorphous,  yellow  ;  soluble  red  in  NH^aad 

yellow  in  alcohol ;  precipitated  bj  coneeatrated  aota- 

tions  of  alkaline  salts,  but  the  precipitais  solnUa  la 

pure  water. 
In  pipisateo  root,  a  Mexican  oathartio ;  readilj  soMils 

in  absolute  alcohol  and  ether ;  its  alkaline  aalts  poiplt 

and  easily  soluble  in  alcohd,  ether  and  water. 
In  Spartium  sooparium  ;  light  yellow  ciTStals ;  tasteless. 

Inodorous  ;  soluble  in  alcohol ;  easily  in  alkaliea  and 

concentrated  acids;  by  CaO,C10  dark-green;  prseipi- 

tates  by  PbO  salts. 
In  the  leaves  of  Ilex  aqnifolium ;  straw-jellow 

soluble  in  hot  water  and  aloohol,  iasoiabUi  la 

with  PbO  yellow  lakes. 
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HmmaioxytieiMeidjC^^O^g,  In  logwood,  fh>m  Hmnfttozjlon  CampeoiiUuram.    ToUo# 
kMwuUoxylin.  prisiDB ;  taste  of  liquorice  ;  little  solable  in  wat«r ;  bj 

moistnre  and  alkalies  converted  in  ^^  iiia<«tii,  C^Hi^Oi^; 

dark-green,  metallic  Instre ;  with  bases  red,  violel  or 

bine. 

thtcumie  add  (f)*  cwxii-    In  turmeric,  Cnrooma  icmga;  yellow  powder;   sHgbtlj 

flini.  soluble  in  wat«r ;  soluble  in  alcohol  and  ether,  brown 

bj  alkalies. 

(i)  Acids  from  Oryptogamic  Plants. 

The  natural  chromogenic  acids  from  yarious  species  of  the  genera 
Lichen,  Yariolaria,  L^anora,  Rosella,  Gjrophora,  &c^  are  copulated 
compounds,  colorless,  or  but  slightly  colored,  and  yield  by  boiling 
with  water,  alcohol,  or  alkalies,  arselUc  acid,  C^fifi^  and  another  acia 
or  neutral  compound  which  is  usually  likewise  copulated.  The  for- 
mer is,  by  continuing  the  process,  converted  into  orcinef  C,^ILfi^+ 2 A(][, 
which  by  ammonia,  moisture  and  oxygen,  yields  the  coloring  matter 
arceine,  G^fijSO^  (orceic  acid),  which,  with  ammonia,  furnishes  a  deep 
red,  with  alkalies  a  violet  or  purple  solution ;  this  is  the  coloring 
principle  of  auB^ear  and  archil 

BiTthric  acid,  CJ&^^       From  Rocoella  tinctorla ;  jrlelds  Cj^H^O^  and  erTthrin, 

CmHi^O,^,  which  again  jields  C,«H,0,,  besides  Siythn^ 
mannite. 

AIphaor8ellioaoid,C|^^0,4.  From  a  Tsrietj  of  the  same;  with  2H0  fields  iCtJBifi^ 

Bo^orsellio  maidfiu^  ifi^^.    From  another  yarietx ;  yields  C  ||HgOgH-rocoellin,  G.sH^. 

Bremic  acid,  C^HigOj^.         From  Bremia  prunastri ;  yields  C,«H,0,-|-eTeminio  add 

Gyrophoric  acid,  CjfHisO,^.    From  Gjrophora  pustulata;  intermediate  product  un- 
known. 

Litmus  is  obtained  from  Lecanora  tartarica  and  some  other  lichens  by  a 
different  process ;  its  coloring  principles  are  probably  derivatiyes  of  ordne, 
or  as  Kane  believes,  of  roccellin.  The  following  have  been  distinguished ; 
all  are  amorphous  and  little  soluble  in  water,  and  yield  lakes  of  blue  or 
purple  color ;  the  formulas  are  those  of  Kane. 

Azolitmin,  O^H^NO^ ;  deep  brown  red,  soluble  in  alkalies  with  blue 
color. 

Spaniolitmin,  light  red,  insoluble  in  alcohol  and  ether,  soluble  in  alkaKes 
bine. 

Erythrolitmin,  CagH,,0^  light  red,  easily  soluble  in  alcohol,  not  in  ethef . 
The  hot  solution  deposits  it  in  soft  deep-red  gran[^les. 

Erythrolein,  0,gH,,0^  semiliqaid;  easily  soluble  in  alcohol  and  etber 
with  dark-red  color,  in  ammonia  purple. 

(c)  Azotized  Vegetable  Coloring  Matters, 

There  are  but  two  of  this  division,  which  have  not  the  least  relation  to 
each  other ;  moreover,  one  is  a  complex  body  never  obtained  in  a  state  of 
purity. 

Indigogen     C^fiJ^O^    In  the  Juice  (A  various  plants  yielding  indigo. 
ChlorophyU  C|,I^NO,.    The  green  coloring  matter  of  leaves  and  herbs. 

Indigogeriy  or  Indigo  white,  is  contained  in  the  juice  of  plants  yielding 
indigo  in  a  state  of  combination  with  alkalies ;  owing  to  its  proneness  to 
oxidation,  it  is  difficult  to  be  obtained  in  a  state  of  parity.  Daring  the  pro- 
cess of  fermentation  of  the  leaves,  it  is  oxidized  and  converted  into  indigo 
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blue,  other  matters  being  separated  at  the  same  time,  the  whole  constitotiiig 
commercial  indigo. 

The  coloring  principle  upon  which  the  yalne  of  indigo  depends  has  been 
named 

Indigotirif  OifH^NOg ;  amorphous,  snbliming  in  hexagonal  prisms,  deep 
bine  with  a  tinge  of  parple,  tasteless  and  inodorous ;  insolable  in  nearly  all 
solvents ;  yields  by  dry  distillation,  anilina,  NH„UCy,  and  empyreamaUc 
oils. 

Indigo  has  been  nsed  in  epilepsy,  taken  internally ;  a  portion  is  found  in 
urine  which  deposits  occasionally  a  blue  pigment,  urocyanin,  which  is  at 
least  frequently  identical  with  indigotin.  The  blue  coloring  matter  of  some 
milk  appears  to  be  sometimes  the  same  pigment,  and  may  then  be  derived 
from  plants  containing  iudigogen. 

If  indigo  is  exhausted  with  sulphuric  acid,  the  solution  treated  with  con- 
centrated solution  of  acetate  of  potassa,  the  precipitate  washed  with  the 
same  solution  to  remove  KO,SO„  and  finally  with  alcohol  to  extract  KO, 

Ac,  the  residue  is 

Indigosulphatef  Sulphocssrulate  of  potassa  or  tndigocarmine  in  a  pars 
state.  Schnack  calls  the  indigo-white  indican,  Cj^H^NO^ ;  it  splits  by  oold 
acids  into  indigo-blue ^  C^jBT'^NOa,  and  indiglucin^  C^H^pO,,.  Through  vari- 
ous influences  a  number  of  different  coloring  matters  contained  in  the  com- 
mercial indigo,  and  other  compounds  are  formed ;  among  the  latter  are  car- 
bonic, formic,  acetic  and  propionic  acids. 

Chlorophyll  occurs  in  the  green  parts  of  plants  in  the  form  of  globnlei 
or  grannies  composed  of  a  green  membrane  and  semi-liquid  matter,  envelop- 
ing a  starch  granule  (Bdhm),  or  it  is  a  transparent  colorless  membraaep 
containing  a  green  liquid  with  some  minute  granules.  It  is  always  accom- 
panied by  protein  and  waxy  matters,  and  the  true  coloring  principle  is  pre- 
sent only  in  very  minute  quantity,  which  renders  its  separation  very  difBcoIt 
Its  chemical  relations  are,  therefore,  still  somewhat  uncertain. 

Fremy  supposes  it  to  consist  of  phylloxanthin  and  phyllocyanin,  wfai^ 
being  mixed  in  different  proportions,  furnish  the  different  shades  of  greei 
in  leaves ;  the  latter  is  wanting  in  the  yellow  autumnal  foliage. 

The  yellow  {xardhophyll)  and  red  (eryihrophyll)  coloring  matters  of  Ae 
leaves  in  autumn  are  products  of  decomposition  of  the  chlorophyll ;  Win- 
stein  and  Ferrein  suppose  both  to  be  weak  tannins.  (See  Cisso  and  JCm- 
thotannic  Acid.) 

Xanthein  and  cvanin  are  said  to  be  the  yellow  and  blue  prinoiplea  ftimialiing  all  tit 
innamerable  shades  of  the  yellow,  blue,  green  and  red  colors,  which  we  admire  in  tba 
petals  of  flowers  ;  they  are  then  in  combination  with  <me  another,  with  variona  alka- 
lies and  acids.  It  has,  however,  been  proved  that  the  flowen  of  Reseda  Intaolii 
Capparis  spinosa  and  Aescalus  hippooastanum  contain  qneroitriiif  and  Hladv«li 
suggests  that  other  than  yellow  colors  may  be  due  to  the  Bamegloooaideor 
vaUve.     (5c«  "Am.  Jr.  Ph.,"  1860,  222.) 

(d)  Ternary  Animal  Coloring  Matters. 


Carmio  acid.  C^IL^fl^^.  In  cochineal,  and  probably  in  the  flowen  of  Mooarda 

didyma,  and  identical  with  mflmario  acid,  as  by  diy 
distillation  ozyphenic  acid  is  obtained;  brewaid^ 
purple,  friable,  freely  soluble  in  water  and  alooM, 
sparingly  in  ether. 

Euzanthio  or  Purreeic  acid.      In  purree,  an  East  Indian  pigment  from  the  urine  of 
CHOfC^gHigO^.  camels  after  they  have  eaten  the  fruits  of  Ifaairot- 

tana  mangifera ;  yellow  shining  prisma ;  soluble  is 
boiling  water,  more  in  hot  alcohol  and  ether ;  inodor- 
ous, bitter  sweetish  taste ;  salts  yellow^  erystaUint 
or  gelatinous. 


« 
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(e)  Azotized  Animal  Coloring  Matters. 


Hsmatin  or  HmnatoBin,  In  the  blood  of  «U  Tertobrmte  animals ;  brownish-red  ; 

C^fHjjN^OfFe.  inodorous  and  tasteless ;  insolnble  in  alcohol,  water, 

and  ether,  soluble  in  acidulated  alcohol,  alkalieti, 
and  aqueous  solutions  of  the  salts  in  blood. 

Urerjthrin  or  Uroh»matin  t  The  coloring  matter  of  human  urine ;  dark-red ;  in- 
soluble in  water,  acids,  and  many  salts ;  soluble  in 
alcohol,  ether,  chloroform,  and  warm  ftresh  urine. 

Biliphsin  or  Cholepjrrrhie  The  brown  coloring  matter  of  bile  and  biliary  concre- 
acid,  C,|H,^|0^  tions ;  dark-brown  with  olive-green  tinge ;  little  solu- 

ble in  water,  more  in  alcohol  and  alkalies. 

The  preparation  of  these  coloring  matters  is  connected  with  many  diffi- 
culties, and  we  have  even  no  proof  that  thej  can  be  separated  without  de- 
composition ;  moreover  it  is  likely  that  as  soon  as  they  are  separated  from 
the  organism,  thej  commence  to  undergo  alterations  under  the  influence  of 
air  and  light.  The  latter  two  of  the  above  syllabus  are  believed  to  be  deri- 
vatives from  the  coloring  matter  of  the  blood. 

HsemaHn  occurs  naturally  together  with  globuline  as  hsmato-globulin, 
and  the  detection  of  blood  in  physiological  and  forensic  analysis  is  based 
partly  on  the  presence  of  the  latter,  partly  on  the  separation  of  the  former, 
or  one  of  its  modifications,  or  the  recognition  of  the  iron. 

HacmaUndine  occurs  in  stagnant  blood  in  the  form  of  red  or  yellowish-red 
crystals  or  is  amorphous,  and  is  insoluble  in  water,  alcohol,  ether,  alkalies, 
and  acids. 

Humin  may  be  prepared  from  a  minute  quantity  of  old  or  fresh  blood,  by 
dissolving  it  in  glacial  acetic  acid,  boiling  it  for  a  moment  and  evaporating 
a  few  drops  upon  glass.  It  forms  red  or  brown  crystals,  and  is  insolnble  in 
water,  alcohol,  ether,  and  chloroform,  but  soluble  in  potassa.  The  forma- 
tion of  these  microscopic  crystals  forms  now  one  of  the  principal  tests  for 
recognizing  blood. 

Heller  recognizes  blood  in  urine  by  boiling  it  when  the  coagulated  albu- 
men will  contain  all  the  hsematin.  If  to  the  boiling  urine  some  potassa  is 
added  the  albumen  is  dissolved,  a  bottle-green  color  is  produced,  and  the 
earthy  phosphates  settle  with  a  brownish  or  blood-red  color,  showing  a 
dichroism  in  green. 

Pathological  liquids  are  mixed  with  some  normal  urine,  and  blood  spots 
are  previously  dissolved  in  water,  in  alcohol  acidulated  with  SO,,  or  in  a  solu- 
tion of  sulphate  of  soda,  when  they  are  treated  as  before. 

Blood,  if  corpuscles  cannot  be  recognized,  shows  its  presence  by  the  odor 
of  burning  feathers  when  heated  to  near  redness,  and  by  the  production  of 
Prussian  blue  when  heated  with  some  sodium,  and  precipitating  the  solution 
by  a  salt  of  Fe,0,-f FeO.  See  papers  on  the  subject  in  "Am.  Joum. 
Pharm.,"  I86t,  30;  1861,  439;  1862,  331;  and  "Am.  Drugg.  Circular," 
1860,  260. 

The  brown  and  yellow  biliary  coloring  matters  are  recognized  in  the  alco- 
holic alkaline  solution,  which  turns  green  on  the  addition  of  HOI,  and  blue 
by  the  addition  guttatim  of  NO,.  The  most  reliable  test  is  the  change  of 
color  which  is  produced  by  NO,  containing  NO^ ;  the  color  passes  then 
through  green,  blue,  violet,  red  into  yellow. 
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CHAPTER   VIII. 

ON  THB  ORGANIC  ALKALIES  OB  ALKALOIDS. 

The  whole  subject  of  organic  chemistry  is  comparatively  new,  ibe 
discovery  of  the  existence  of  the  vegetable  alkalies,  the  most  import- 
ant class  of  organic  principles,  dating  back  onl^  to  1817,  when  Ser 
turner,  a  German  apothecary,  announced  the  existence  of  morphia. 

The  study  of  all  classes  of  organic  bodies  has  since  progreaBsd 
rapidly,  many  discoveries  have  been  announced,  which  nave  been 
subjected  to  revision  and  been  superseded  by  others,  and  this  proooi 
is  still  going  on ;  all  that  the  pharmacologist  can  expect  to  do^  is  to 
present  the  actual  state  of  knowledge  upon  the  several  subjects  nndtf 
examination,  awaiting  the  progress  of  analytical  and  synthetical  in- 
vestigation to  confirm  existing  views,  or  to  present  others  more  in 
accordance  with  the  requirements  of  exact  science. 

In  the  present  uncertain  state  of  chemical  knowledge  in  regard  to 
the  alkaloids,  we  shall  follow  the  classification  indicated  by  nators  in 
her  morphological  developments,  and  arrange  the  natural  alkaloids  as 
the  other  classes  of  organic  chemical  principles  upon  a  botanical  basis; 
those  of  animal  origin  and  those  produced  by  artmcial  processes  being 
grouped  separately. 

The  alkaloids  as  a  class,  are  the  most  powerful  of  organic  principles* 
displaying  their  effects  especially  on  the  nervous  system,  which  they 
so  forcibly  impress  as  to  constitute  many  of  them  virulent  poisons;  a 
few,  however,  seem  nearly  destitute  of  active  properties.  They  all 
contain  nitrogen,  and  by  destructive  distillation,  or  by  healing  wUi 
alkalies,  evolve  ammonia;  most  of  them  evince  their  alkalini^  by  r»> 
storing  the  blue  color  to  reddened  litmus,  and  though  not  always  crys- 
talline or  even  solid,  they  combine  with  acids  to  form  definite  mhs 
which  are  crystalline ;  they  also,  like  the  alkalies  proper,  form  double 
salts  with  bichloride  of  platinum. 

Most  of  the  alkaloids  are  sparingly  soluble  in  water,  but  disBolve 
freely  in  alcohol,  especially  with  heat ;  some  dissolve  in  ether,  fizai 
and  essential  oils,  and  almost  all  in  benzine,  bisulphuret  of  carboa, 
amy  lie  alcohol,  and  chloroform,  which  may  be  used  for  their  extractic^. 
They  are  nearly  all  precipitated  from  solution,  whether  alone  or  eom- 
bined  as  salts,  by  tannic  acid,  which  is  hence^  when  taken  immediately, 
one  of  the  best  chemical  antidotes  for  them,  with  the  exception  <tf  those 
soluble  in  water ;  they  are  mostly  precipitated  by  alkahes,  in  an  ex- 
cess of  which  many  are  redissolvea. 

The  vegetable  alkalies  do  not  exist  free  in  plants,  but  are  generally 
combined  with  peculiar  vegetable  acids.  Certain  natural  families  of 
plants  are  distinguished  by  containing  the  same  or  similar  alkaloids 
m  their  several  species,  while  in  other  instances  the  same  plant  contains 
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two  or  more  different  alkaloids.  Opium  contains  nine,  St  l^atios' 
bean  and  nux  vomica  three,  sabadilia  and  veratnun  three,  while  the 
different  species  of  cinchona  are  known  to  contain  at  least  four. 

It  is  believed  that  all  really  poisonous  plants  contain  an  alkaloid  or 
neutral  characteristic  principle^  It  is  remarkable  that  the  development 
of  the  active  principle  is  irequentlj  oolv  in  one  organ  of  the  plants 
and  onl J  at  a  certain  period  of  its  growth. 

There  is  no  convenient  and  scientific  classification  of  the  organio 
alkalies,  and  their  composition  which  is  known,  at  least  empirically, 
affords  no  clue  to  their  properties  and  relations ;  indeed,  their  separa- 
tion from  some  of  the  class  of  |iKraltar  neutral  principles,  though 
sanctioned  by  a  well-known  chemical  distinction,  seems  forced  and  un* 
natural  when  we  compare  their  physical  and  therapeutic  properties^ 
and  is  constantly  lost  sight  of  by  writers. 

Considering  tne  recent  discovery  of  most  of  this  class,  it  might  be 
expected  that  a  uniform  system  of  B<»nenclature  would  obtain  in 
regard  to  them.  This,  however,  is  only  measurably  the  case ;  they 
are  most  usually  named  from  the  generic  title  of  die  plants  from  which 
first  derived,  or  from  some  distinguishing  property ;  but  by  many  they 
are  indiscriminately  terminated  by  th  or  to.  This  practice  is  contrary 
to  the  rule  adopted  by  common  consent  in  this  country,  appropriating 
to  the  neutral  principles  the  former,  and  to  the  organic  alkalies  the 
latter,  termination.  Even  the  officinal  alkaloids  are  constantly  mis- 
named from  a  disregard  to  this  rule.  In  converting  the  foreign 
names  into  our  own  Latinized  form,  some  discrepancies  arise,  as 
aconitina  and  aconitia,  quinidina  and  quinidia,  applied  to  the  same 
substances. 

The  symbols  used  in  some  works  to  designate  this  class  of  princi- 
ples are  omitted  in  this  as  interfering  with  the  convenience  of  its 
mechanical  execution.  In  these  symbols  the  first  letters  of  the  re* 
spective  names  are  surmounted  by  a  -t-  sign,  to  designate  the  organio 
alkali,  as  in  the  case  of  acids  the  —  sign  is  employed.  A  sufficient 
advantage  does  not  seem  to  be  securea  by  the  use  of  this  abbre- 
viated method  to  compensate  for  its  increased  complexity  and  the 
liability  to  mistakes  on  the  part  of  the  student. 

The  mode  of  preparation  of  the  organic  alkalies  varies  with  their 
habitudes,  and  particularly  according  to  their  solubility  and  that  of 
their  native  combinations.  When  the  native  salt  is  soluble  in  water, 
as  meconate  of  morphia,  and  the  orsanic  alkali  is  itself  insoluble, 
there  is  no  difficulty  in  its  extraction,  uxe  simple  addition  of  a  strong 
mineral  alkali  to  the  infusion  of  the  vegetable  substance  neutralizes 
the  organic  acid  with  which  the  alkaloid  was  associated,  and  it  is 
thrown  down  in  a  more  or  less  pure  form.  It  more  frequently  hap- 
pens that  the  native  alkaloid  salt  is  not  so  fireely  soluble  in  water,  and 
then  a  diluted  acid  is  employed  for  its  extraction ;  so  that  its  salt  with 
an  inorganic  acid  is  obtained,  and,  this  being  decom|)06ed  by  an 
alkali,  yields  the  pure  precipitated  alkaloid.  In  a  large  number  of 
cases,  however,  these  simple  methods  of  extraction  are  quite  useless, 
and  complex  processes  are  necessarily  resorted  to.  Some  of  these  are 
founds  upon  the  alkaloid  being  separated  from  its  associated  princi- 
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pies  by  subacetate  of  lead.  Some  processes  direct  ether,  benzine  or 
chloroform  as  the  solvent^  which  separates  the  alkaloids  from  the  other 
proximate  principles  present,  and  deposits  them  upon  evaporatioiL 
The  volatile  alkaloids  are,  of  coarse,  prepared  by  appropriate  modifi- 
cations of  the  process  of  distillation. 

It  is  not  intended  to  go.into  detail  on  these  processes  except  in  a  few 
cases,  as  many  of  the  alkaloids  are  seldom  called  for,  and  those  in  use 
are  prepared  almost  exclusively  on  a  large  scale  by  chemical  manu- 
facturers. 

The  use  of  animal  charcoal  for  its  powerful  absorbent  properties, 
and  the  subsequent  extraction  of  th#  alkaloid  by  appropriate  solvents, 
is  a  process  sometimes  resorted  to  with  success. 

Chemical  History, — The  study  of  the  native  organic  alkalies  has  not  m 
yet  revealed  their  actual  composition,  the  empirical  formulas  only  being  as- 
certained by  our  present  means  of  analysis.  From  their  behavior  to  tests 
we  know  that  they  have  a  certain  relation  to  ammonia,  and  it  is  by  the  study 
of  the  artificial  alkaloids  that  we  are  able  to  form  an  idea  of  the  real  chemical 
nature  of  the  whole  class. 

By  the  destructiye  distillation  of  many  nitrogenated  substances,  compounds 
are  obtained  containing  nitrogen,  and  having  the  behavior  of  alkaloids ;  thej 
are  closely  allied  to  ammonia.  This  base,  though  generally  classed  amongst 
the  inorganic  compounds,  is,  in  fact,  merejy  the  last  stage  of  decompositioa 
of  organic  nitrogenated  bodies,  containing  only  two  elements,  nitrogen  and 
hydrogen.  Like  it,  the  compounds  referred  to  have  strong  alkaline  proper- 
ties,  in  some  instances  even  stronger  than  ammonia,  and,  as  already  stated, 
like  the  strong  inorganic  alkalies,  readily  form  crystallizable  double  salts 
with  bichloride  of  platinum. 

The  organic  alkalies,  chiefly  on  account  of  their  strong  affinity  for  acids, 
and  of  their  property  of  evolving  ammonia  when  heated  with  caustic  potassa, 
have  long  been  viewed  by  some  chemists,  especially  Berzelius,  as  compounds 
of  ammonia  with  other  complex  bodies ;  since  the  discovery  of  the  artificial 
alkaloids,  and  the  investigations  into  their  constitution,  this  view  has  been 
somewhat  modified  so  as  to  consider  them  as  anunonia,  in  the  composition  €i 
which  one  or  more  equivalents  of  hydrogen  have  been  substituted  by  a  radical, 
and  since  this  view  of  their  composition  has  gained  ground  the  number  of 
the  artificial  alkaloids  has  been  largely  increased,  and  the  probability  bat 
been  shown  of  its  farther  increasing  to  a  surprising  extent 

Among  the  inorganic  compounds,  even  some  metals  are  capable  of  replac- 
ing one  or  mo  e  equivalents  of  hydrogen  to  form  bases,  as  in  the  well-known 
instances  of  Cuprum  ammoniatum  and  Hydrargyrum  ammoniatnm  of  the 
Pharmacopoeia ;  it  now  remains  to  be  shown  how  the  elements  are  grouped 
in  compounds  of  this  nature,  and  which  of  the  atomic  elements  or  groups 
may  be  substituted  for  the  hydrogen  in  ammonia  to  form  alkaloids. 

Such  substituting  compounds  we  find  among  the  carbohydrogens,  such  as 
methyle  CgHj,  ethyle  C^H^p  propyle  C^Hy,  butyle  CJB.^  amyle  C  J3[„,  capryk 
C„H,y,  phenyle  (benzid)  C„H3 ;  oxygenated  radicals  like  benzoyle  C^H^O^ 
cumyle  C^H^ ^O,,  &c. ;  the  elements  forming  hydracids,  bromine,  iodine,  chlo- 
rine, cyanogen ;  hyponitric  acid  NO^,  and  a  great  variety  of  other  elements 
and  groups. 

The  newly-formed  compounds  have  an  alkaline  character  as  long  as  they 
correspond  in  composition  with  ammonia.  As  a  general  rule,  the  compounds 
with  the  radicals  of  the  hydracids  have  a  weaker  basic  character,  which  be- 
comes less  decided  as  the  number  of  equivalents  of  these  radicals  is  increaiad 
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in  the  alkaloid ;  with  three  eqaivalents  of  an  element  of  the  hjdracid  group, 
all  alkalinity  is  lost;  such  compounds,  howerer,  do  not  correspond  with  am- 
monia or  the  oxide  of  ammonium  in  composition.  The  artificial  alkaloids, 
after  combining  with  acids,  correspond  closely  in  composition  with  the  am- 
monia salts. 

Series  of  Alkaloids  containing  Phenyle,  CJI^  Ulustraling  the  foregoing. 

Pbenjlamina  (anilina)          .        •        .        •  N(C,(H5)H2. 

MeihyUDilina N(C,H,)(C„H,)H. 

BthjrUnilina .        ......  N(C4H<)(Cj,H,)H. 

Diethjlanilina NCC^HJaCC^Ht). 

Methjl-ethjUniUna N(C,H,)(C^.)(CjaH^).  » 

Chloranilina N(C,^H0C1H. 

BiohloraniUna NrC,9Hs)C]r 

TriohloraDilina N(C,9H4)Cir  (not  a  base). 

Bromanilina N(CjH.)BrH. 

lodinanillna N(r 

Cjananilina N(C, 

Niiranilina N(C, 

Bnt  it  is  not  only  the  hydrogen  of  NH,  which  can  be  replaced  by  elements  or 
compounds ;  CTen  the  nitrogen  may  thus  be  substituted  by  elements,  the  chemi- 
cal compounds  of  which  show  a  close  analogy  to  the  corresponding  com- 
pounds  of  N.  Phosphorus,  arsenic  and  antimony  form  with  3H  hydrnrets, 
analogous  in  composition  to  NH„  but  without  basic  character.  When  the 
hydrogen  is  replaced  by  any  of  the  alcohol  radicals  methyle,  ethyle,  &c.,  the 
compounds,  like  F{C^K^\,  are  weak  bases,  and  combined  with  1  or  20  hare 
a  stronger  basic  character ;  the  corresponding  nitrogen  compounds  NH,0 
are  still  unknown.  Strong  basic  properties  are  met  with  in  the  compounds 
analogous  to  NH^O,  in  which  4H  are  replaced  by  alcohol  radicals ;  the 
oxide  of  stibmethylium,  Sb(CgHj40,  for  instance,  is  extremely  caustic,  de- 
composes the  salts  of  ammpnia  and  metallic  oxides  like  potassa ;  its  salts 
are  bitter,  not  poisonous,  and  isomorphous  with  the  potassa  salts. 

The  chemical  behayior  of  all  the  organic  bases  is  closely  allied  to  ammo- 
nia ;  if  we  omit  tannic  acidy  which  is  not  precipitated  by  NH„  but  yields 
precipitates  insoluble  in  water,  not  only  with  the  yegetable  alkalies  but  also 
with  most  neutral  principles  (see  Chapter  IX),  there  are  particularly  fire 
reactions  characteristic  of  this  class : — 

1.  The  residue  of  the  treatment  of  uric  acid  with  nitric  acid  is  of  a  red- 
dish color,  and  dissolves  in  ammonia  with  a  beautiful  purple,  forming  murexid. 
Precisely  similar  is  the  behavior  of  the  organic  alkaloids,  though  from  their 
different  composition,  this  color  is  somewhat  altered  ;  nicotia  produces  the 
purest  purple,  anilina  a  more  violet  color  (Schwarzenberg). 

2.  Their  behavior  to  Sonnenschein's  test  is  alike.  Whether  free  or  com- 
bined with  an  acid,  alf  alkaloids  of  the  combination  of  ammonia  are  precipi- 
tated by  phospho-molybdic  acid  with  various  shades  of  yellow,  some  pulveru- 
lent, some  flocculent,  some  voluminous.    The  following  exhibits  his  results : — 

The  precipitate  is : — 

Light  yellow  and  floceuUnt  with  morphia,  veratria,  jervia,  aoonitia,  emetfa, 
atropia,    datoria,  ethylamina,  diethylamiDa,   iriethjrlamina,  mothjrlamina, 
dimethjlamina,  trimethy lamina,  and  anilina. 
,  Light  yellow  and  voluminous  with  oaff«ina,  theobromina,  oonia,  niootia. 

M        «        «    pulverulent    **    mercaramina. 

I  Similar  combinations  are  formed  with  amyle,  bntyle,  and  other  oarbohydrogen«. 
'  Chlorine,  bromine,  iodine,  ^'o.,  in  the  proportion  of  two  atoms,  are  less  basio,  and 
where  three  atoms  enter  into  the  compound,  it  ceases  to  have  baaio  properties. 
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• 

Yelhwiih-white  and  flocculent  with  qninia  and  oinohonia. 

'*  "        "    voiuminous   ^    stiyohnift. 

Brownish-yellow  and  flocculent  "    narootina  and  piperina. 

"  **         **    voluminous  **    oodeia. 

Ochre-yellow  and  flocculent  ^ith  bmuia. 
Dirty-yellow  and  flocculent  with  berberina. 
Orange-yellow  and  flocculent  with  colohioia. 
Sulphur-yellow  and  flocculent  with  sinamina. 
Lemon-yellow  and  flocculent  with  quinoliua. 
M         «        «    pulverulent  with  solania. 

3.  Another  very  important  test  for  the  discovery  of  the  alkaloids  ii 
Scheibler's  phjospko-tungiftate  of  soda,  a  solution  containing  onlj  s^^qVii 
part  of  strychnia  is  rendered  opalescent 

The  reagent  is  prepared  by  adfiing  phosphoric  acid  to  tnngstate  of  8od% 
and  has  been,  as  far  as  experiments  performed  on  dogs  are  reliable,  recom- 
mended as  an  antidote  to  poisonons  alkaloids,  with  which  an  insolable  com- 
poand  is  formed,  that  cannot  be  assimilated. 

These  precipitates  are  all  insolable  or  nearly  so  in  water,  alcohol,  ether, 
and  in  diluted  mineral  acids,  with  the  exception  of  phosphoric.  Concentrated 
nitric,  acetic,  tartaric,  citric,  and  oxalic  acids  dissolve  them  on  boiling, 
separating  them  again  on  cooling  ;  citric  acid,  however,  easily  redoces  the 
phospho-molybdic  acid.  Canstic  alkalies,  their  carbonates,  borates,  phos- 
phates, tartrates,  and  acetates,  dissolve  the  precipitates,  some  separating 
again  the  organic  alkali.  The  oxides  of  the  earthy  metals,  silver  and  lead, 
and  their  carbonates  gradually  decompose  them,  liberating  the  base.  .OOOOT 
gramme  of  strychnia  in  one  cubic  centimetre  of  solution  is  very  plainly  pre- 
cipitated. 

Asparagin,  sinapolin,  urea,  hydrocyanic,  hippuric,  uric,  and  similar  aoidi^ 
and  nitrogenous  bodies,  digitalin,  meconin,  and  similar  organic  neutral  prin- 
ciples are  not  precipitated. 

4.  Similar  in  its  behavior  to  the  alkaloids  is  Schultze's  test  liquid,  whidi  is 
prepared  by  adding  pentachloride  of  antimony  to  phosphoric  acid ;  the  pre- 
cipitates are  usually  white  and  flocculent  and  insoluble  in  diluted  acids. 

5.  The  fifth  general  test  for  alkaloids  is  that  of  Prof.  F.  F.  Mayer,  who 
uses  iodO'hydrargyrate  of  potassium^  or  rather  a  solution  of  corrosive  sabli- 
mate  in  iodide  of  potassium.  It  precipitates  ammonia  only  in  the  presence 
of  free  alkali,  but  the  vegetable  alkalies  are  precipitated  firom  neutral  alka- 
line and  acid  solutions,  and  the  precipitates  are  soluble  in  alcohol.  In 
recommending  this  test  for  the  quantitative  determination  of  alkaloids  in 
pharmaceutical  preparations.  Prof.  Mayer  observes  that  aconitia  and  ber- 
berina require,  for  complete  precipitation,  1  equivalent ;  atropia,  strychnia, 
brucia,  narcotina  and  veratria,  2 ;  morphia  and  conia  8 ;  nicotia  4,  and  the 
cinchona  alkaloids  6  equivalents  of  mercury.  (See  "  Proc.  Amer.  Phar. 
Ass.,"  1862,  238.) 

For  chemico-legal  analyses  Sonnensehcin  proposes  the  following  easy  way 
of  detecting  the  alkaloids.  The  substances  are  several  times  exhausted  with 
water  strongly  acidulated  with  muriatic  acid,  evaporated  at  about  90^  F.,  to 
a  thin  syrupy  consistence,  diluted  with  water,  after  standing,  filtered ;  pre- 
cipitated by  phospho-molybdic  acid  in  excess,  the  precipitate  washed  with 
water  on  a  filter,  acidulated  with  nitric  and  phospho-molybdic  acid,  mixed 
with  hydrate  of  baryta  to  alkaline  reaction,  and  heated  in  a  flask  with  a  tobt 
attached  to  collect  ammonia  and  other  volatile  bases  in  muriatic  acid.  The 
residue  is  treated  with  carbonic  acid,  evaporated,  exhausted  with  alcoliol  and 
(evaporated  ;  if  necessary,  recrystallized  to  purify  the  bases. 

The  phospho-molybdic  acid  is  prepared  by  precipitating  molybdate  of 
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ammonia  with  phosphate  of  Roda,  the  yellow  precipitate  is  well  washed  with 
water,  sospended  in  water,  and  dissolved  bj  carbonate  of  soda,  evaporated 
and  heated  to  expel  ammonia ;  if  redaction  should  take  place,  it  is  moistened 
with  NO4,  and  again  heated  to  redness ;  the  mass  is  then  dissolved  in  warm 
water  and  mixed  with  NO^  to  strong  acid  reaction,  and  diluted  to  ten  times 
the  weight  of  the  dry  salt ;  after  filtering  it  has  a  golden  yellow  color ;  it 
mast  be  preserved  against  ammoniacal  vapors. 

Besides  the  method  by  phospho-molybdic  acid  as  above,  the  following 
older  method  of  testing  for  the  alkaloids,  first  proposed  by  Stas,  has  been 
more  frequently  tried  and  found  successful. 

The  substance  is  mixed  with  twice  its  weight  of  pure  strong  alcohol  and 
a  little  tartaric  or  oxalic  acid,  and  heated  to  160^  to  165^  F.,  after  cooling, 
filtered,  washed  with  strong  alcohol,  and  the  liquors  evaporated  below  95^ 
over  sulphuric  acid  or  in  a  current  of  air ;  the  remaining  aqueous  liquid  is 
passed  through  a  wetted  filter,  to  separate  fats,  and  again  evaporated  to  near 
dryness ;  the  product  is  exhausted  with  cold  95  per  cent,  alcohol,  evaporated, 
dissolved  in  very  little  water,  bicarb,  soda  or  potassa  added  until  carbonic 
acid  ceases  to  be  evolved,  and  agitated  with  four  or  six  times  its  measure  of 
rectified  ether  free  from  oil  of  wine.  The  residue,  after  evaporation  of  some 
of  the  ethereal  solution,  shows  the  presence  of  either  a  liquid  or  solid  alka- 
loid. If  the  former,  the  ether  is  shaken  with  a  little  of  a  strong  solution  of 
caustic  soda  or  potassa,  decanted,  the  residue  washed  with  ether,  the  liquids 
mixed  with  a  little  diluted  SO,.  This  ether  then  contains  the  animal  sub- 
stances, the  water,  the  salts  of  nicotia,  conia,  and  ammonia ;  sulphate  of 
conia  is  slightly  soluble  in  ether.  The  aqueous  solution  is  decomposed  by 
potassa  and  agitated  with  ether,  the  ether  evaporated  spontaneously ;  to  get 
rid  of  all  traces  of  ammonia,  the  residue  is  placed  for  a  moment  in  vacuo  over 
SO,.  Conia  and  nicotia  may  be  easily  distinguished  by  their  odor  ;  conia 
is  insoluble,  nicotia  soluble,  in  water.  In  water  mixed  with  conia,  a  few 
drops  of  chlorine  water  produce  a  white  precipitate. 

If  the  alkaloid  be  solid,  the  ethereal  solution  is  treated  with  soda  or  po- 
tassa, decanted,  washed  with  much  ether,  evaporated,  dissolved  in  little 
alcohol,  evaporated,  dissolved  in  water  acidulated  with  SO,,  evaporated  in 
vacuo  or  over  sulphuric  acid,  treated  with  pure  carbonate  of  potassa,  then 
with  absolute  alcohol,  which,  on  evaporation,  yields  the  alkaloid  crystallized. 
If,  after  the  decomposition  by  an  alkali,  the  addition  of  ether  is  delayed, 
morphia,  which  immediately  after  precipitation  is  more  soluble,  becomes  crys- 
talline, and  ether  then  takes  up  but  traces  of  it ;  alcoholic  ether,  however, 
takes  up  larger  quantities  of  morphia.  Otto  therefore  advises  to  add  more 
soda  to  the  washed  (with  ether)  solution  to  prevent  crystallization  of  mor- 
phia, then  add  muriate  of  ammonia,  when,  on  evaporation,  all  morphia  will 
crystallize  out. 

The  volatile  alkaloids,  besides  being  obtained  by  means  of  ether,  are  ob- 
tained by  distilling  the  aqueous  acid  solution  with  soda. 

Uslar  and  J.  Erdmann  obtain  the  alkaloids  in  a  nearly  pure  state,  by  de- 
composing the  acid  infusion  with  an  alkali  and  shaking  with  amylic  alcohol, 
from  which  the  base  is  extracted  by  agitating  it  with  much  water  acidulated 
with  muriatic  acid.  This  method  is  recommended  for  obtaining  these  bodies 
for  forensic  purposes  or  from  the  plants  containing  them.  (See  "  Amer. 
Jour.  Ph.,"  1862,  354.) 

Meconic  Acid. — For  the  detection  of  opium,  it  is  not  necessary  to  isolate 
the  organic  alkalies,  since  the  reaction  of  meconic  acid  with  sesquichloride 
of  iron  is  unmistakable  evidence  of  its  presence.  The  substance  is  treated 
with  alcohol  and  a  few  drops  of  muriatic  acid,  evaporated,  dissolved  in  water. 
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filtered,  boiled  with  exceoB  of  magnesia,  filtered,  widnlated  with  mnrifttie 
acid,  and  a  solation  of  sesquichloride  of  iron  added ;  a  deep  brown  red 
coloration  which  is  not  affected  by  terchloride  of  gold  indicates  the  preaence 
of  nieconic  acid, 

1.  Syllabus  of  Natural  Quaternary  Alkaloid/i. 


AoODltnm  NapelloB. 


Ranuaculacitt. 

AeoDll)  folia,  U.  S. 
"      f»di«,   " 


Hjdraatla  Cauadeniii.  Yellow  root. 

Hallabonis  nlger.  Hellvborna,  U.  S. 

Coptic  trirolls.  Coptis,  U.  S. 

"      TeeU.  Muhmira. 

XaDtboTrliiu  apiltolU.  ZaotbDrrhiu,  U.  S. 

MtHupermactte. 

ClMamptlo*  paretra.  Pareira,  U.  S. 

Anamiita  ooooultu,  Coaodlna  ladiau. 

Cooonlni  palmatiu.  Calamba,  U.  S. 

Coaoiniam  fonettntam.  Colambo  wood. 

MonUpermam  CanadBiue.  Yellow  parilla. 

Codoolloe  pol^oafpa. 

BtrhtriJex. 

Barberis  rulgaria.  Barbeny  root. 


Papsver  (omnifernm. 


OlauolainlQt.nni.  herbT 

Funariaeex. 

"X^-^^roT  ■■ }  ^""  ••■"■■  '■'■ 

Fumaria  offioinalii.  Famatorjr, 

Violatta. 
Viola  odorata.  Viola,  U.  S. 

AnobieU  salutariB. 

BifltHrTatar. 
Theobroma  «aaao.  Chocolate  nat. 

Camtllltit. 
Tbea  Bobea.  Chinese  taa. 

Sapindacev, 

Fanlliola  Botbllia.  OuanuM. 


Delpbfnia,  C^l 
Staphiaaina,  C^ 
r  Hydraatla  r 

\  UerlMiiDa,  C-H.NOl. 
BeUeborta,  t 

[Barb«ilBa,CMH„N<V 


MeDiapenniaa,  C 
I  Berberina,  CJ£l„ltO^ 


VBerbetina. 

Morphia,  Cj.H,,NO,. 
NarooUna,  C,jH,,KO,.. 
Cadeia,CHU„N<l 
ThebaU,  U_tl,,NOr 
Nareeina,  0  ,a„KO,,. 
Oplanl«,C„li„NO,,. 
PapaveiiDS,  C„H,,NO_ 
PliOTiDia,  C„UbNU„ 
Opina,  t 

Uetamorphta         T 
Bantcainariiia,  C^-B^VO- 
Cbelittina,  C^fi^sJL 

f  QlBDcina,  r 

t  Qanolna,  r 

[  Cotydallna,  C^j^^(V 


Theobiomla,  C^H^NfO,. 
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Bitiaeem. 

Humel  me. 


P^gannm  hannaUu  _   _ 

Xanthozjlaa  GUta  H«r-     West  Indian   Priokly  In^i^u..  n  it  wrT 

Celastrinem* 
Dez  Pangm^eoBis.  Paraguay  tea.  Caffeina.     (See  CVftdbnoeM.) 

Geolfroja  Jamaioensis.     Jamatoa  oabbage-tvee  baik*     Jamaioina  f 


^       Sarinamenais.   Sorinam      ** 
Baptiaia  tinctoria.  Wild  indigo. 

UmbeUiferm. 
Cdniom  maoolatom.  CoDinm,  U,  S. 

JBthnaa  cjnapinm.  Fool's  parsley. 

Cuettrbitaeem* 
Trianosperma  fioifolia.  l^ynja. 

Monimiacess, 
Atheroeperma  moeohatnm.     The  bark. 

Erytkroxiflacam* 

Srythrozjlon  Coea.  Gooa  leaTet. 


CtficAonacetf. 

Various  Pemyian  barks  of 
the  genus  Cinchona. 


\ Cinchona,  U.S. 


Jaen  and  Cnaoo  bark. 
Para  bark. 
PItaja  bark. 
Carthagena  bark. 
CephaSlis  ipecaonanha. 

ColTea  Arabiea. 


UnoiBioinal  barks. 


Ipecaonanha,  U,S. 
ColTee. 

Compotitm. 

Eopatorinm  oannabinnm.    Water  hemp. 

Apocynacer, 
StiychnoB  nnx  Tomica.  Nuz  Tomica,  U,  S. 

'<  Ignatia.  Ignatia,  U.  S. 

Geissospermnm  Velloei.  f        Pao  pereira. 
Urari  or  Cnrare.  Arrow  poiaeo. 

Verbenae€m* 

Yitez  Agnus  oastns.  Chaste  tree. 

Convolvulaeeae. 

CoutoItuIus  Soammonia.        8cammoninni,C7L  5. 

SoianaeetP. 
Solanum    dnlcamani    and     Dulcamara,  U,  S. 
other  species. 

Atropa  belladonna. 


Surinamina        f 
Baptisina  f 

rConhjdrina,  C,fH»NO,.     (See 
i      Conia   amoi^   the    teraaij 
I     alkaloids.) 
Qjnapia  t 

Manospennia       f 

Atherospermia,  CJRgflOg, 

{Cocaina,    C^gHJ^O,.        (Set, 
also,  Ternary  Allcahidt.} 

'Quinia,C4QH|.N,04. 
Qnfnidia,cJkMNjO.. 
'  Ginchonia,  C4oH1«N,0.. 

^  Ginohonidia,  C jE[M"t<V 
Aricia,  C^oHmNsO.. 
Paiida,  ""?••• 
PitoTia,       r 
Garthagia,   f 
Emetia,  C„H,tNO^. 

Caifeina,  Theina,  C^fi^fi^+2Aq. 
Eupatorina,        f 


Pereirina,       f 
Guraiia,         r 


Castina,         t 

GonTolTulina,    f 

}Bolania,  f 

Duloamarina,    f 

r  Atropla,  Gy^HgNOg. 
\  Belladonnia,    <* 


Datura  stramonium. 
Hjoflcjamus    niger    (and 

albus.) 
Ci^ieum  annuum. 

Eupkorbiaeem. 

Buzus  sempervirens.  Boxwood. 

Croton  tiglinm.  Croton  seed. 

Euphorbia  offlcinarum.  Bnphorbium. 

Lauraeete. 
Nectandra  Rodiei.  Bebeeru  bark. 


Belladonna,  U.  S. 

Stramonium,  U,  S. 
Hjoscyamus,    Folium  )  iT-«^.^f. 
and  Semei,  U.  8.      f  HjOBcyamia. 

Capsicum,  U,  S.  Capsicina, 


Daturia,  identical  with  atropia. 


Buxina,8Bebeerina. 
Crotonina,        f 
Euphorbina,     f 

r  Bebeerina,  CJSUXO^ 
\Sepeerina,         f 
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Piperina,  G^^it^^r 


P^eracem. 

Piper  nigrum  (longum  and  >  p.        ^  ^ 

album.)  J     *^    ' 

Piper  caudatum.  Cubeba  Cluaii. 

Melanthacese, 

Vemtrum  album,  sabadlU*  j  ^•"*"""  »>''""»•  ^•|'(J«'**':'^  S^^ST 
Ton»i.ruui<M«/u«A<,  i,»a/<»x«        J  Yeratrum  vinde,  U.  S.  <  Sabadillia,  C^tL^fi^ 

(Sabadilla,  U.S,  IJerria,  C^H^^JJ^. 


{ 


▼ihde. 
Colohioum  autuomale.  Colohioum,  U.  S» 

PcUmm, 
Coooe  lapidea. 


(Jolchioia. 


Apirina. 


2.  Syllabus  of  Artificial  Quaternary  Alkaloids. 


Quinicia,  C4JH24N2O4.  From  quinia  and  qulnidia. 

Cinohonioia,  C^^H^^s^r  ^^^  cinchonia  and  oinohonidia. 

Tropia,  f  From  atropia. 

Porphyrharmina    f  From  harmalina  and  harmina. 

8.  Native  Ternary  Alkaloids. 


\  XSee  Ciuckama  AUt- 
}      loidM.) 


Leguminoim, 

Spartium  scoparium*       8oopariu8|  U,  S.,  Broom. 

Umbelli/era, 
Conium  maculatum.        Ck>nium,  U,  S.,  Hemlock. 


f 


Oiouta  Tiroaa. 


Water  hemlock. 


Rubiaeem, 
Araribe  rubra. 

£rythroxylcu:em* 

Biythrozjlon  coca.  Coca  leaves. 

Lobeliacese. 
Lobelia  inflaia.  Lobelia,  U,  S. 

Solanacem, 
Niootiana  tabacum.         Tabacum,  U,  S.,  Tobacco. 

Euphorbiaceae. 
Mercnrialia  annua. 

Rosacea, 

Flowers  Sorbus  auouparia,  Cra- 
tsgus    monog/na  and    0x7- 
oantha. 
Chenopodese, 
Chenopodium  Yulvaria.  Herb. 

Fungi, 
8ecale  corautum.  Ergota,  U,  S. 


Sparteina,  C,^H|^. 

Conia,  G^Hj^N. 
Methjloonia,  C,,HrJr. 
I  BthjlooQia,  C,^,^. 

Ciontina,         f 
CharophjUina,  T 

Aribina,  C^H^. 
Hjrgrina,  f 

Lobelina. 


Nicotia,  C,,,H^N^. 
Mercurialina, 


Pjrus  communis,  -j 


.  } 

ana.  J 


Secalina, 

or  }►  Nq,H^ 

Propjlamina. 


4.  Artifi/nal  Ternary  Alkaloids, 


(a)  By  Decomposition  of  Native  Alkaloids ^  mostly  with  Poiassa  or  other 

Alkalies. 

Conia,  C,gH,jN.     From  conbjdrina  by  anhydrous  phosphoric  acid. 

Ethylamiua,  C^Hg,  HjN.     From  uarcotiua ;  thin  colorless   liquid,  boiling  at  6^  F. ; 

strong  ammoniaoal  odor;  burning  with  a  yellow  flame;  misoible  with  water; 

sti-oug  base. 


▲OOKITIA.  681 

Propjlamina,  CgHyN|.    From  narootlna  and  codeia.     (8m  S^ealina.) 

Methjlamina,  CgHjiHfN.    From  narootina,  oodeia,  morphia,  oaffoina  bj  potassa ;  a  liqtio- 

liable  gas,  ammoniacal  odor ;  very  soluble  in  water ;  boms  wiUi  a  jellow  flame,; 

strong  base. 
Piperidlna,  C|oH„N.    From  piperina  bj  a  mixture  of  soda  and  lime. 

(b)  From  Alkaloids,  and  in  Coal  Tar. 

Lepidina,  Cg^HgN.    From  oinchonia  bj  potassa ;  oolorless  oil ;  distils  at  500O. 

P/ridina,  C,oH,N.    Like  former ;  distils  at  2420 ;  soluble  in  water. 

Latidina,  Cf^UgN.  Like  former;  distils  at  310O;  aromatic  oil  separated  from  its 
aqneoas  solution  bj  heating. 

Pjrrolina,  C^H^N.  Like  former ;  distils  at  271^ ;  agreeable  ethereal  odor ;  colors  pine- 
wood  moistened  with  HCl  carmine  red  ;  turns  red  with  N0|. 

Qninolina  or  Lencolina,  CnH^N.  From  quinia,  oinchonia,  strychnia,  berberina  bj 
potassa ;  oily ;  disagreeable  bitter  almond  odor ;  distils  at  4620 ;  dissolves  much 
water,  in  which  it  is  little  soluble. 

Ploolina,  C.^H^N.  From  piperina  and  oinchonia  bj  potassa ;  distils  at  2*!50 ;  pine 
wood  is  colored  yellow. 

(c)  From  other  Sources, 

Toluidina,  CifEL,  H^.  From  nitrotoluol  by  NH,  and  HS;  ftrom  oil  of  turpentine  by 
NO.  and  ko ;  little  soluble  in  water,  easily  in  other  solvents ;  liquid  at  104P ; 
boiling  at  3S80;  intensely  yellow  with  pine  wood. 

Anilina,  C,|H.,  H^.  From  coal  tar ;  from  indigo  by  KO,  from  nitrobensol  by  HS  and 
NH^S,  &c. ;  vinous  odor;  aromatic  taste ;  boiling  point  36(P;  by  NO^ deep  blue, 
yields  picric  acid.     Synonyms  crystallin,  bensidamin,  phenylamin. 

AconitiamaCf^R^O^^.  (Equiv.  588.) 

The  outlines  of  the  process  of  the  Pharmacopoeia  for  preparing 
this  alkaloid  are  as  follows :  Forty-eight  trojounces  of  aconite  root 
in  moderately  fine  powder  are  exhausted  by  alcohol,  the  alcohol  is 
distilled  ofif  until  a  pint  remains  behind,  which  is  diluted  with  a  pint 
of  distilled  water,  to  which  a  fluidounce  and  a  half  of  dilute  sul- 
phuric acid  has  been  added.  The  fixed  oil  and  resin,  which  separates 
on  standing,  are  now  removed  from  the  liquid,  and  this  is  evaporated 
to  four  fluidounces ;  this  is  washed,  after  cooling,  by  agitation  and 
decantation,  with  six  fluidounces  of  stronger  ether  to  remove  the 
remainder  of  the  fixed  oil  and  resin.  Stronger  water  of  ammonia  is 
now  added  in  slight  excess,  and  the  mixture  is  three  times  successively 
agitated  with  six  fluidounces  of  stronger  ether ;  the  ethereal  solutions, 
after  decantation,  are  mixed,  and,  in  a  porcelain  capsule,  evaporated 
spontaneously  to  dryness.  The  dry  residue  is  reduced  to  powder  and 
kept  in  well-stoppea  bottles. 

Aconitia,  thas  prepared,  is  a  yellowish-white  powder,  withoat  smell,  and 
of  a  bitter  acrid  taste,  accompanied  with  a  sense  of  numbness.  It  melts  at 
a  moderate  heat,  and,  at  a  high  temperature,  is  decomposed  and  entirely 
dissipated  with  the  smell  of  ammonia.  It  requires  150  parts  of  cold  and 
50  parts  of  boiling  water  for  solution,  and  is  readily  dissolved  by  alcohol, 
ether,  and  chloroform.  It  neutralizes  acids,  forming  with  them  uncrystalli- 
cable  salts. 

By  this  process  aconitia  is  obtained  in  an  impure  state,  though  sufficiently 
pnre  for  medicinal  purposes.  Even  when  pure  it  crystallizes  with  great 
difficulty.  Its  salts  are  readily  soluble  in  water  and  alcohol,  and  are  pre- 
cipitated by  bichloride  of  mercury,  terchloride  of  gold,  and  sniphocyanide 
of  potassium,  but  not  by  bichloride  of  platinum ;  solation  of  iodine  ^ro- 
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duces  a  brown-red  precipitate ;  concentrated  8;ilphnric  acid  colors  it  yellow; 
afterwards  Tiolet ;  with  nitric  acid  it  produces  a  colorless  solution. 

Aconitia  is  one  of  the  most  virulent  of  poisons,  and  extreme  caution 
is  necessary  if  used  internally.  Externally  applied,  it  produces  on 
the  skin  a  prickling  sensation  followed  by  numbness  and  a  feeling  of 
constriction.  Its  principal  use  is  in  cases  of  neuralgia,  in  ointment 
made  by  triturating  the  alkaloid  first  with  a  little  alcohol  or  oil,  aud 
then  with  an  unctuous  vehicle.  From  a  half  to  two  grains  are  added 
to  one  drachm  of  the  ointment  The  galenical  preparations  of  aconite 
perhaps  answer  every  useful  purpose  to  which  aconitia  can  be  applied. 

Napellina  occnrs  in  the  genus  Aconitum,  with  aconitia  in  very  small 
proportion.  It  may  be  obtained  from  the  crude  aconitia,  which  is  treated 
with  a  little  ether ;  the  residue  is  dissolved  in  absolute  alcohol,  precipitated 
by  acetate  of  lead,  and  the  filtrate  treated  with  sulphuretted  hydrogen,  then 
with  carbonate  of  potassa,  evaporated,  exhausted  by  absolute  alcohol,  and 
decolorized  by  animal  charcoal.  It  is  a  white  electrical  powder,  of  a  Utter, 
afterwards  burning  taste ;  pure  ether  dissolves  it  with  some  difficulty.  It 
is  distinguished  from  aconitia  by  not  bein^  precipitated  by  ammonia  firom 
its  diluted  solution  in  muriatic  acid,  and  by  being  more  soluble  in  dllsta 
alcohot  and  water. 

Delphinia,  C^n^NO^ — The  alcoholic  extract  of  the  seed  of  Delphinium 
staphisagria  is  treated  with  dilute  sulphuric  acid,  precipitated  with  an  alkdi, 
again  dissolved  in  diluted  sulphuric  acid,  the  coloring  matter  precipitated  bj 
a  few  drops  of  nitric  acid,  and  the  alkaloid  by  potassa ;  it  is  then  obtained 
by  evaporation  of  its  solution  in  absolute  alcohol.  One  pound  yields  about 
one  drachm. 

It  is  a  light  yellowish  or  white  powder ;  its  taste  Is  burning,  acrid,  veiy 
persistent  in  the  throat ;  it  is  soluble  in  alcohol  and  ether,  fuses  at  248°  F., 
and  is  decomposed  at  300^,  turning  green  ;  ^the  salts  are  neutral,  bitter,  and 
acrid,  some  deliquescent. 

Staphisaina, — If  delphinia  is  dissolved  in  ether,  this  alkaloid  remains 
behind  as  a  yellowish,  uncrystallizable  mass,  of  an  acrid  taste,  which  forms 
acid  salts. 

Hydrastia  may  be  prepared  by  treating  the  aqueons  extract  of  hydrastii 
with  magnesia,  and  extracting  the  precipitate  with  boiling  alcohoL 

Prof.  Wayne,  of  Cincinnati,  prepares  a  cold  infusion  of  the  root,  remo?ei 
the  berberina  by  muriatic  acid,  and  precipitates  hydrastin  by  an  alkali, 
recrystallizing  it  from  alcohol. 

This  vegetable  alkali  was  discovered  by  Alfred  B.  Dnrand,  of  Philadel- 
phia, in  1850,  while  investigating  the  composition  of  the  root  of  Hydrastb 
Canadensis.  It  forms  yellow  crystals,  insoluble  in  water,  sparingly  soluble  in 
cold  alcohol  and  ether,  soluble  in  chloroform  and  boiling  alcohol,  fusible  in 
heated  turpentine ;  it  has  an  alkaline  reaction  on  litmus ;  by  concentnted 
nitric  acid  it  is  colored  deep  red.  Concentrated  sulphuric  acid  has  little 
action  in  cold;  when  heated  a  purple  color  is  produced;  concentnted 
muriatic  acid  dissolves  it. 

Tlic  salts,  which  are  intensely  bitter,  have  not  been  obtained  in  ciystals. 

Ilydrastia  is  stated  by  the  ''  Eclectics"  to  be  a  valuable  tonic,  which  has 
an  especial  action  on  diseased  mucous  tissues.  It  is  very  rarely  pre- 
scribed. 

Helleboria  is  obtained  by  treating  the  root  with  alcohol  containing  one* 
fiftieth  sulphuric  acid;  the  tincture  is  treated  with  magnesia,  the  liltratt 
acidulated  with  sulphuric  acid,  water  is  added,  the  alcohol  diatined.o4 
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filtered,  decomposed  with  carbonate  of  potassa,  and  by  shaking  with  ether, 
the  alkaloid  obtained  in  solution.  It  is  white,  crystalline,  easily  soluble  in 
water,  alcohol,  and  ether ;  taste  bitter  and  acrid ;  not  volatile ;  as  it  evolyes 
ammonia  when  treated  with  potassa,  its  proper  place  appears  to  be  among 
the  alkaloids,  though  its  chemical  nature  is  not  Known. 

Ciaaampelina  or  Pelostna,  Cj^H^NO^ — It  is  prepared  by  carefully  pre- 
cipitating an  inftasion  of  the  root  made  with  sulphuric  acid  water,  wash- 
ing, drying  at  212^,  and  dissoMng  in  absolute  ether,  which  is  free  from 
alcohol  and  water. 

The  yellowish  hard  semitransparent  mass  is  colored  yellow  by  sunlight; 
without  smell ;  taste  disagreeably  sweetish  bitter ;  soluble  in  alcohol  and 
ether ;  insoluble  in  water,  but  swelling  up  and  combining  with  it ;  in  this 
state  it  has  an  alkaline  reaction. 

The  alkaloid  and  its  salts  are  rapidly  oxidised  in  a  moist  atmosphere ; 
ammonia  is  eToWed  and  they  turn  yellow ;  anhydrous  alcohol  now  dissoWes 
the  new  base  pelluteina,  CmH^jNO;,  which  is  insoluble  in  ether. 

Menispermina,  C^K^'Sv^  is  contained  in  the  shell  of  Gocculus  Indicus 
To  prepare  it,  the  alcoholic  extract  is  first  extracted  by  cold  water,  then  by 
hot  water,  from  which  solution  mineral  acids  precipitate  picrotoxic  acid  in 
crystals ;  the  filtrate  is  precipitated  by  an  alkali,  the  precipitate  extracted 
with  acetic  acid,  again  precipitated,  washed  with  cold  alcohol,  and  the 
alkaloid  extracted  by  ether. 

It  crystallizes  in  needles  or  prisms,  has  a  very  bitter  taste,  fuses  at  248^ 
F.,  is  soluble  in  alcohol,  ether,  and  alkalies,  little  in  water,  and  is  said  to  be 
not  poisonous. 

Berberina,  C^,yNO„  is  one  of  the  most  widely  diflTused  organic  alka- 
lies, having  been  found  in  several  genera  and  species  of  not  less  than  fire 
natural  orders.  It  is  prepared  from  the  aqueous  extract  of  barberry  root 
bv  treating  it  with  82  per  cent,  alcohol,  distilling  it  off,  crystallizing  the 
alkaloid  in  a  cool  place,  and  purifying  it  by  recrystalllzation.  By  a  similar 
process  it  may  be  obtained  in  large  proportion  fh)m  Colombo  wood,  the 
wood  of  Coscinium  fenestratum,  a  tree  growing  in  Ceylon. 

As  stated  above,  berberina  is  likewise  obtained  from  the  infusion  of 
hydrastis  by  precipitating  its  muriate  by  an  excess  of  muriatic  acid.  The 
eclectics  called  this  salt  a  retinoid,  and  named  it  hydrastin.  Prof.  Mah^ 
of  Chicago,  proved  its  true  chemical  nature.  ("  Amer.  Journal  of  Sciences 
and  Arts,"  January,  1862.) 

For  accounts  of  the  presence  of  berberina  and  its  mode  of  extraction, 
firom  other  American  plants,  we  have  to  refer  to  the  interesting  papers  of 
Prof.  F.  P.  Mayer  ("Amer.  Joum.  of  Pharm.,"  1863,  p.  9Y);  of  J.  M. 
Maisch  (Ibid.,  p.  801  and  303),  and  of  J.  D.  Perrins  (Ibid.,  p.  456). 

It  crystallizes  in  fine  yellow  needles,  containing  12  Aq,  ten  of  which  are 
expelled  at  a  temperature  of  21 2^,  possesses  a  strongly  bitter  taste,  is  inso- 
luble in  ether,  easily  soluble  in  boiling  water  and  alcohol.  By  concentrated 
sulphuric  acid  it  is  dissolved  with  an  olive-green  color ;  by  concentrated 
nitric  acid,  red  with  nitrous  add  fumes ;  ammonia  colon  it  yellowish-brown ; 
by  distillaticm  with  lime  it  yields  quinolina. 

It  is  a  dye  for  silk,  cotton,  wool,  and  linen.  Its  salts  have  a  yellow  color, 
are  crystallizable  and  precipitated  by  iodide,  bromide,  cyanide,  ferrocyanide, 
and  sulphocyanide  of  potassium,  by  bichloride  of  mercury  and  of  platinum ; 
the  neutral  salts  are  soluble  in  water,  but  insoluble  in  dilute  acids. 

Berberinm  MuricLS  {Muriate  of  Berberina)^  HO,HCI. — This  salt  has 
been  used  by  the ''  Eclectics"  under  the  name  of  hydrastin.  {See  "  Amer. 
Joum.  Ph.,"  1862,  pp.  141,  808,  and  860.)    It  is  obUined  from  the  concen- 
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tratcd  infasions  of  plants  containing  this  alkaloid  by  precipitating  with  m 
excess  of  muriatic  acid  and  recrystallizing  from  hot  alcohol.  It  ocenrB  iu 
bright  yellow  crystals,  containing  5  equiyalents  of  water  of  crystallization, 
which  is  expelled  at  212^.  It  has  been  used  as  a  tonic  in  doses  of  3  to  5 
grains.     (See  page  290.) 

If  berberina  is  exposed  to  the  influence  of  nascent  hydrogen,  a  coloriea 
base  is  obtained,  named  by  its  discoverers  hydroberberina,  C^JS^NO,  By 
oxidizing  agents  it  is  readily  reconverted  into  berberina. 

Berhina  {OxyacarUhin), — The  bark  of  barberry  root  is  extracted  with 
alcohol,  mixed  with  one-eighth  water,  the  alcohol  distilled  oif,  the  filtrate 
evaporated,  berberina  crystallized  out,  the  mother  liquor  precipitated  by 
carbonate  of  soda,  and  the  precipitate  treated  with  sulphuric  acid  and  animal 
charcoal. 

White  powder,  colored  brown  by  sunlight,  bitter;  nearly  insolnble  ia 
water,  soluble  in  alcohol,  ether,  fixed  and  volatile  oils. 

The  salts  are  crystallizable,  colorless,  bitter. 

Many  of  the  plants  in  which  *  berberina  is  found,  in  a  larger  or  smaller 
proportion,  contain  also  a  colorless  or  white  alkaloid,  which  is  g^neral^ 
soluble  in  ether.  It  is  uncertain  yet^whether  these  alkaloids  are  alike  ia 
the  different  plants  and  whether  they  stand  in  any  relation  to  berberina. 
(See  the  papers  of  Profs.  Mayer  and  Maisch,  above  referred  to.) 

The  Opiuh  Alkaloids  and  theib  Salts. 

The  yarious  kinds  of  opium,  as  produced  in  different  localities^ 
always  contain  morphia,  on  which  the  activity  of  the  drug  mainly  de- 
pends ;  narcotina  and  other  alkaloids  are  also  always  present^  but  some 
species  contain,  besides  them,  one  or  two  alkaloids  which  have  not 
been  found  in  opium  as  generally  produced.  Besides  the  acid  and  a 
neutral  principle,  there  have  been  discovered  nine  distinct  vegetable 
alkalies,  some  of  which  are  still  little  known. 

Morphia.     C,,H,pNO«  (equiv.  285). 

Morphia,  which  is  the  only  one  of  the  opium  alkaloids  oommont^ 
nsed  in  .medicine,  is  the  most  abundant.  It  is  the  best  known  and 
most  familiar  of  the  whole  class  of  vegetable  alkalies. 

There  are  various  processes  for  its  preparation,  of  which  that  of  the 
Pharmacopoeia  is  the  simplest  for  the  student  who  may  be  disposed 
to  attempt  this,  by  no  means  difficult  experiment. 

Reduced  in  quantity  to  suit  the  purpose,  it  is  nearly  as  follows : — 

Take  of  Opium,  sliced 3j< 

Solution  of  ammonia    ....    f  Jss. 
Distilled  water, 
Alcohol, 

Animal  charcoal,  in  fine  powder,  of  each  Sufficient 
Macerate  the  opium  with  f ^vj  of  water,  working  it  with  the  hands  or  a 
pestle,  as  described  under  the  head  of  Tincture  of  Opium,  into  a  paste  (if 
powdered  opium  is  used,  this  is  unnecessary) ;  then  digest  it  for  twenty- 
four  hours,  and  strain.  Macerate  or  digest  the  residue  in  the  same  way, 
successively,  with  similar  portions  of  water,  and  strain ;  then  mix  the  iufa* 
sions,  evaporate  to  ^i^ny  and  filter.  To  the  concentrated  aqueous  solution 
thus  obtained  add  first  f^vj  of  alcohol,  and  then  f3ij  of  solution  of  ammo- 
nia, previously  mixed  with  about  f  Jss  of  alcohol ;  cover  tjie  vessel  and  set 
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it  aside.  After  twenty-foar  hoora  poar  in  the  remaining  f  5^  of  solution  of 
ammonia,  mixed,  as  before,  with  alcohol,  and  again  set  aside  that  the  mor- 
phia may  crystallise  out  The  only  remaining  process  is  to  purify  the  crys- 
tals which  are  formed  in  the  bottom  of  the  vessel  This  is  done  by  dis- 
solving them  in  boiling  alcohol,  and  filtering,  while  hot,  through  animal 
charcoal.  A  common  flask  will  serve  for  the  solution,  and,  for  small  opera- 
tions, the  application  of  heat  to  the  funnel  will  be  unnecessary.  It  may  be 
conveniently  arranged  over  an  evaporating  dish.  The  filtered  liquid  as  it 
falls,  will  be  immediately  cooled  by  contact  with  the  dish,  and  the  extended 
surface  will  favor  the  spontaneous  evaporation  of  the  alcohol,  so  that  a  small 
crop  of  crystals  (40  to  60  grains)  of  morphia  may  be  expected. 

This  is  a  convenient  method  of  testing,  approximately,  the  value  of 
specimens  of  opium,  in  which  case  it  is  not  necessary  to  carry  out  the  last 
part  of  the  directions,  but  is  as  well  to  take  the  weight  of  the  crystallised 
alkaloids  as  at  first  thrown  down.  The  animal  charcoal  deprives  the  pro- 
duct of  color,  bnt  is  apt  to  absorb  a  portion  of  alkaloid  also ;  so  that,  to 
get  the  entire  yield,  the  charcoal  should  be  digested  in  a  further  portion  of 
alcohol,  which  should  be  added  to  the  filtrate.  The  motive  for  using  alco- 
hol with  the  ammonia  added  to  the  concentrated  liquid  in  the  first  instance, 
is  to  take  up  the  resinous  coloring  matters,  which  would  otherwise  contami- 
nate the  precipitate. 

This  method,  however,  can  lay  no  claii^s  to  accuracy.  Narcotia  is  ex- 
hausted by  water  together  with  morphia,  and  ammonia  precipitates  both 
these  alkaloids,  while  the  third  one,  codeia,  remains  in  the  mother  liquor, 
if  this  be  not  too  concentrated.  Morphia  is  not  entirely  insoluble  in  water, 
and  dissolves  more  freely  in  alcoholic  liquids,  in  which  narcotina  is  soluble 
to  a  less  extent.  The  precipitate  obtained  by  the  above  process,  therefore, 
•ontains  notable  quantities  of  narcotina,  while  a  portion  of  morphia  remains 
in  the  alcoholic  mother  liquor. 

A  better  method  for  assaying  opium,  which  may  likewise  be  used  for  pre- 
paring pure  morphia  on  a  small  scale,  is  based  on  its  solubility  in  fixed 
alkalies.  It  was  originally  proposed  by  Thiboumery  and  improved  by  Mohr 
as  follows :  One  part  of  opium  is  exhausted  by  macerating  it  with  twelve 
parts  of  cold  water  in  four  successive  portions ;  the  infusion  is  heated  to 
boiling  and  mixed  with  hot  milk  of  lime  containing  one-sixth  caustic  lime. 
The  mixture  is  boiled  for  a  few  minutes,  strained,  the  residue  expressed,  the 
liquid  evaporated  to  two  parts,  filtered,  heated  to  boiling,  and  mixed  with 
one-twelfth  part  of  chloride  of  ammonium.  Ammonia  is  freely  given  off 
and  the  morphia  separates  in  a  crystalline  state  in  a  nearly  white  condition, 
the  lime  having  removed  most  of  the  coloring  matter. 
.  Boussingault  and  Payen  follow  a  similar  method,  except  that  they  neu- 
tralize the  alkaline  liquor  by  muriatic  acid  and  precipitate  the  alkaloid  by 
ammonia. 

The  greatest  difficulty  with  this  process  consists  in  the  sparing  solubility 
of  lime  and  the  possible  loss  of  some  morphia  by  the  absorption  of  some 
carbonic  acid  by  the  lime,  if  the  alkaline  solution  becomes  too  concentrated. 
Herzog  substitutes  potassa  for  lime,  and  perhaps  a  still  greater  improvement 
is  the  employment  of  caustic  baryta  by  Prof.  F.  F.  Mayer. 

Morphia  occurs  in  small  but  brilliant  prismatic  crystals,  containing  2H0, 
or  nearly  six  per  cent.,  which  are  transparent  and  colorless,  intensely  bitter 
when  dissolved.  It  dissolves  in  about  1000  parts  of  cold  and  400  parts  of 
boiling  water,  in  14  parts  of  boiling  and  20  of  cold  alcohol,  freely  also  in 
solutions  of  fixed  alkalies,  while  ammonia  dissolves  but  little,  and  with  gpreat 
facility  in  dilute  acids,  which  it  neutralizes,  forming  salts ;  one  hundred  parts 
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triilol  infusions  of  plants  (!ontaininpr  this  alkaloid  by  precipit  /    ' 

excess  of  niurialic  acid  and  rtxTYSlaliizinif  from  hot  alcoho'  . 
brii^lit  yrllow  crvstals.  containinir  5  etiuivalfnts  of  water '^ 
which  is  expt'ilod  at  212'^.     li  has  been  used  as  a  tooic 
grains.     (See  paire  200.) 

If  bi'rborina  is  exposed  to  the  influence  of  nascen* 
l>ase  is  obtained,  named  by  its  discoverers  hydrober' 
oxidizinj^  agents  it  is  readily  reconverted  into  be*    = 

Jirrlnna  {OxijacanUiin). — The  bark  of  barb 
alcohol,  mixed  with  oue-eij^hth  water,  the  ale 
evaporated,  berberina  crystallized  out,  the  ' 
carbonatt;  of  soda,  and  the  precipitate  treate 
charcoal. 

White  powder,  colored  brown  by  sd 
water,  soluble  in  alcohol,  ether,  fixed  a* 

The  salts  are  crvstallizable,  colorle 

Many  of  the  plants  in  which  -  ber^ 
proportion,  contain  also  a  colorle'  . 
soluble  in  ether.     It  is  uncertaip 
the  different  plants  and  whetb' .         ■ 
(See  the  papers  of  Profs.  Ma*    .  ^  -*- 

« 

The  Opiuk  .v^iUs  in  the  appro- 

The  various  kinds  ^,  .  ,        in- 

always  contain  morph     '  ,,  '^fl^2  ?''^'^f^'  f^f ^'.f 

pends ;  narcotina  an?  •  .,   ^'\  United  States  it  is  by  lar  the 

species  contain,  be' .  ,  ''^^^  ?  '^  ^onl^im^  o  equivalents  of  water, 

been  found  in  op-  '.*'"'  S^'"''-  ,  •     j,     ,     ,      ,         .,  .      « 

neutral  princip'  *  ••^''' '''  '"       ^^^  ^"  England,  where  it  is  ofS- 

alkaUes,  some  ■ 'livcliloras.    It  is  soluble  in  about  20  parts  of 

^,.  ...osaine  as  of  the  sulphate. 

.'...     l>y  treating  morphia  with  alcohol  and  acetic  acid 

MorDhi'  *    ''  ^*^^^^*r»  it  is  obtained  in  crystals,  but  usually  it  is 

used  in       "  .       *  '^  ^h^ticient  in  the  proportion  of  the  acid  ingredient, 

most  fr   i  '  ^  *     \ir.i:ively  insoluble,  in  which  case  a  few  drops  of  acetic 

Th'      '*"  -  "^  ^^^*^  nuikc  a  clear  solution.    It  is  very  freely  soluble 

'    "^^    :  ;i\'oliol,  and  is  much  used  for  external  application, 

..  ,..{  also  to  the  form  of  powder  or  pill.     Dose,  the  same 

.  e  .'  :'i«x.— In  some  parts  of  the  United  States  a  solution  of  thi.« 

■  .;\i.     It  is  prepared  by  dissolving  16  grains  of  morphia  wiih  t 

,  :uid  and  ^  grain  cochineal  in  one  ounce  of  w^ater.     It  is  rm- 

*  "*  '"  ; .  .  ::u's  stronger  than  laudanum  ;  its  dose  is  10  drops. 


Pha 
to 


''^  V  .  • .     '.  ^'w'^ai^'^M  (wpiiv.  427),  is  easily  obtained  by  extracting  aquo- 

^  ^    ;.i  i»f  opium  or  crude  morphia  with  ether,  which  leaves  it,  on  ovu|.h.- 

•"'*'".. .   '.  vMiiy  pure.     It  cryst^illizcs  in  colorless  crysJtals,  nearly  insoluble  in 

.1  lixeil  alkalies,  and  in  a  solution  of  table  salt ;  it  di'ssolvi-s  in  2o 


^^  ...^  y-  hot  and  150  parts  cold  alcohol;  its  alcoholic  solution  is  very  bitter. 
n1  .  «-^'*  "**  iilkulinc  reaction  ;  100  parts  of  chloroftjrm  dissolve  .37. 17  ]uin«. 
lu^.l     \  v»mioe  of  olive  oil  1.2  grain  of  narcotina  ;  it  is  not  acted  on  by  sei^qui- 
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of  chloroform  dissoWe  .57  of  morphia.  It  is  insolable  in  ether.  Heated 
with  caastic  potassa,  methylamin  is  evolved. 

In  powder,  it  strikes  a  deep  bine  color  with  nentral  salts  of  sesqnioxide, 
or  with  sesqnichloride  of  iron,  decomposes  iodic  acid  with  liberation  of 
iodine,  the  yellow  or  reddish-yellow  color  being  considerably  deepened  by 
the  addition  of  a  few  drops  of  ammonia,  and  forms  with  nitric  acid,  a  red 
compoand  passing  into  yellow ;  with  nitric  containing  some  salphuric  add, 
it  strikes  a  green  color ;  chlorine  colors  morphia  diffused  in  water  orangey 
then  red,  and  after  solntion  yellow,  and  ultimately  causes  a  floccolent  pie- 
cipitate. 

Morphia  may  be  considered  pure,  if  it  is  entirely  dissipated  by  beat,  if 
ether  takes  nothing  up,  if  it  is  wholly  soluble  in  alcohol,  and  when  its  solu- 
tion in  diluted  nitric  acid  is  not  precipitated  by  nitrate  <^  silver,  nitrate  of 
baryta,  phosphate  and  oxalate  of  ammonia. 

Morphia  Salts. — ^These  are  mostly  crystallizable,  soluble  in  water 
and  alcohol  and  insoluble  in  ether ;  their  solutions  have  a  yerjr  bitter 
taste  and  are  precipitated  by  alkalies  and  their  carbonates,  suiphocj- 
anide  of  potassium  and  tercnloride  of  gold,  in  which  case  the  latter  is 
reduced  to  the  metallic  state.  Concentrated  solutions  are  also  precipi- 
tated by  iodide  of  potassium,  phosphate  of  soda^  bichloride  of  platinam 
and  bichloride  of  mercury. 

They  are  made  by  formincr  solutions  of  the  alkaloids  in  the  appro> 
priate  acids  and  evaporating:  ^^ 

Morphiee  Sulphas, — This  is  in  white  feathery  crystals^  soluble  in 
about  2  parts  of  hot  water.  In  the  United  States  it  is  by  fiff  Ibe 
most  common  of  the  morphia  salts ;  it  contains  6  equivalents  of  water. 
Dose,  one-eighth  to  one-fourth  grain. 

Morphia  Murias, — ^This  is  most  used  in  England,  where  it  is  offi- 
cinal as  morphias  hydrochloras.  It  is  soluble  in  about  20  parts  of 
cold  water.    Doss,  the  same  as  of  the  sulphate. 

Morphias  Acetas. — By  treating  morphia  with  alcohol  and  acetic  acid 
and  precipitating  by  ether,  it  is  obtained  in  crystals,  but  usually  it  is 
a  white  powder,  and  deficient  in  the  proportion  of  the  acid  ingredienli 
so  as  to  be  comparatively  insoluble,  in  which  case  a  few  drops  of  aoefcio 
acid  to  the  liquid  will  make  a  clear  solution.  It  is  very  fireely  soluble 
in  water,  less  in  alcohol,  and  is  much  used  for  external  application, 
though  adapted  also  to  the  form  of  powder  or  pilL  Dosx,  the  same 
as  of  the  foregoing. 

Morphias  Cttraa, — In  some  parts  of  the  United  States  a  solution  of  tUi 
Rait  is  employed.  It  is  prepared  by  dissolving  16  grains  of  morphia  with  8 
grains  citric  acid  and  ^  grain  cochineal  in  one  ounce  of  water.  It  is  floo* 
sidered  2^  times  stronger  than  laudanum ;  its  dose  is  10  drops. 

Morphias  VcUerianaa  is  an  unofficinal  salt,  made  by  nentralixing  the  alka- 
loid with  yalerianic  acid.     Its  dose  is  from  one-eighth  to  one-half  grain. 

Narcotina,  C^g^NO^^  (equiv.  42?),  is  easily  obtained  by  extracting  aqae- 
ons  extract  of  opium  or  crude  morphia  with  ether,  which  leaves  it,  on  erapo- 
ration,  nearly  pure.  It  crystallizes  in  colorless  crystals,  nearly  insoluble  in 
water,  in  fixed  alkalies,  and  in  a  solution  of  table  salt ;  it  dissolves  in  90 
purts  of  hot  and  150  parts  cold  alcohol ;  its  alcoholic  solution  is  very  bitter, 
but  has  no  alkaline  reaction ;  100  parts  of  chloroform  dissolve  ST.  17  partii 
and  1  ounce  of  olive  oil  1.2  grain  of  narcotina  5  it  is  not  acted  on  by  aetqui* 
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salt  of  iron  or  pnre  nitric  acid,  bnt  salphnric,  with  bat  a  trace  of  nitric  acid, 
colors  it  blood  red.  Its  salts  are  generally  acid  and  crystallize  with  difficulty. 
Narcotina  is  not  narcotic  It  has  been  given  as  a  tonic  and  antiperiodic, 
in  doses  as  high  as  half  a  drachm,  without  the  production  of  narcotic  symp- 
toms. The  following  four  homologous  Tarieties  of  narcotina  have  been  dis- 
tinguished, which,  bj  treatment  with  caustic  potassa,  yield  homologous 
volatile  bases : — 

Normal  narcotina,  C^^NOf^  yields  ammonia. 
Methylic  narcotina,  C^^H^NO^  yields  methylamina. 
Ethyiic  narcotina,  C^^H^NO^,  yields  ethylamina. 
Propylic  narcotina,  C^sH^NO^  yields  propylamina. 

Narcotina,  by  the  influence  of  dilute  SO,  and  hyperoxide  of  manganese, 
is  decomposed  into  water,  opianic  acid,  and  the  following  stronger  alkaloid. 

Cotamina, — Crystallizing  in  colorless  prisms,  easily  soluble  in  boiling 
water,  alcohol,  ether,  and  ammonia,  intensely  bitter,  alkaline  reaction.  The 
various  homologous  kinds  of  narcotina  appear  to  furnish  also  homologous 
kinds  of  cotamina : — 

# 

Normal  cotamina,  G^HgNO,.  Methylic  cotamina,  C^H^fNO^ 

Ethyiic  cotamina,  Cg^H^O^  Propylic  cotamina,  Gail^NO^ 

Codeia,  C^H^NOg  (equiv.  299),  crystallizes  in  octohedral  or  prismatic 
crystals,  with  two  equivalents  of  water,  soluble  in  alcohol,  ether,  and  in  boil- 
ing water.  It  is  slowly  precipitated  by  ammonia,  more  rapidly  by  potassa, 
and  is  insoluble  in  fixed  alkalies ;  it  is  colored  yellow  by  concentrated  nitric 
acid.     Its  salts  are  neutral,  and  have  a  bitter  taste. 

In  doses  from  one-fifth  to  one-half  grain,  it  produces  a  tranquillizing  effect, 
while  over  two  grains  produce  sleep,  with  stupefaction,  and  sometimes  with 
nausea  and  vomiting.  It  has  been  much  used  of  late  in  cases  in  which  the 
salts  of  morphia  disagree  with  the  patient. 

Thebaia,  or  paramorphia,  C^^'SO^  (equiv.  311),  is  contained  in  the 
precipitate  produced  by  lime  in  an  infusion  of  opium,  from  which  it  is  ob- 
tained by  extracting  with  muriatic  acid,  precipitating  by  ammonia,  and 
crystallizing  from  ether. 

The  small  alkaline  crystals  have  an  acrid  taste,  are  little  soluble  in  water, 
and  colored  red  by  sulphuric  acid.  The  solution  of  its  muriate  leaves  a 
resinous  mass  on  evaporation.     It  is  very  poisonous. 

Narceina^  C^HjgN0j,8  (equiv.  463),  occurs  in  very  thin  prisms,  of  a  bitter 
and  sharp  taste,  which  are  fusible  at  19t.5^,  easily  soluble  in  hot  water  and 
in  alkaline  solutions,  but  insoluble  in  ether  and  in  concentrated  solution  of 
potassa.  Its  combinations  with  mineral  acids  are  obtained  with  some  diffi- 
culty ;  they  are  rendered  blue  by  a  little  water,  colorless  by  more  water,  blue 
again  by  fused  chloride  of  calcium. 

Its  medicinal  effects  appear  to  be  directed  to  the  lower  portion  of  the 
spine,  since  it  decreases  the  mobility  and  sensibility  of  the  lower  extremities. 

Ojriania,  C^^fi^  (equiv.  628),  is  contained  in  Egyptian  opium ;  it 
crystallizes  in  long  prisms,  which  are  insoluble  in  water,  but  dissolve  in 
much  hot  alcohol.  It  has  an  alkaline  reaction,  a  bitter  taste,  and  is  narcotic 
of  the  strength  and  manner  of  morphia.  Nitric  acid  renders  it  yellow ;  if 
added  to  its  solution  in  sulphuric  acid,  blood-red  changing  to  light  yellow. 

Papaverina,  C^H„NOg  (equiv.  339),  is  an  alkaloid  in  small  acicular 
crystals,  which  turn  blue  with  sulphuric  acid  ;  with  muriatic  acid  in  excess 
it  forms  very  insoluble  colorless  prisms,  which  possess  a  high  refractive  power. 
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It  is  insoluble  in  water,  little  soluble  in  alcohol  and  ether.  It  appears  to 
be  devoid  of  narcotic  properties. 

Pkormia,  or  Pseudomorphia,  C^HgNOy  (equiv.  241),  has  been  obtained 
by  Pelletier  only  from  a  few  lots  of  opium ;  after  precipitating  the  sulphate 
of  morphia  by  ammonia,  and  evaporating  the  mother  liquid,  white  micaceous 
scales  are  separated,  containing  about  one-tenth  per  cent,  of  SO,;  after 
removing  the  acid  by  ammonia,  the  crystals  of  phormia  are  not  so  lastrous 
as  before,  and  less  soluble  in  water,  it  is  insoluble  in  absolute  alcohol  and 
ether,  somewhat  soluble  in  alcohol  of  .833  sp.  gr.,  soluble  in  caustic  soda 
and  potassa.  Nitric  acid  colors  it  red,  oxidizing  it  ultimately  to  oxalic  acid. 
Neutral  salts  of  sesquioxide  of  iron  render  it  blue ;  the  blue  solution,  in 
sesquichloride  of  iron,  turns  green  on  boiling ;  on  the  addition  of  ammonia, 
wine-red.     It  is  not  poisonous. 

Opina  or  Forphyroxin. — Powdered  opium  is  exhausted  by  cold  ether, 
then  by  a  weak  solution  of  carbonate  of  potassa,  again  by  ether,  codeia, 
thebaia,  and  opina  are  dissolved ;  the  extract  of  the  last  tincture  is  dissolved 
in  muriatic  acid,  precipitated  by  ammonia  (codeia  remains  in  solution),  the 
precipitate  is  treated  with  alcohol,  which,  leaving  thebaia  behind,  dissolves 
opina.  It  crystallizes  in  fine  needles,  soluble  in  alcohol,  ether,  and  dilute 
acids ;  solutions  in  mineral  acids  turn  purplish-red  on  boiling. 

Metamorphia. — In  preparing  morphia  by  Mohr's  process,  Scbarf  obtained 
a  new  alkaloid  to  which  the  above  name  was  given  by  Wittstein.  It  dys- 
tallizes  in  hard  prisms,  which  dissolve  in  about  6,000  parts  of  cold  and  70 
parts  of  hot  water,  in  9  parts  of  boiling  and  330  parts'  of  cold  strong 
alcohol ;  the  last  solution  has  a  sharp  bitter  taste  and  a  slight  alkaline  re- 
action. It  is  insoluble  in  ether,  soluble  in  potassa,  less  (n  ammonia  Nitric 
acid  colors  it  orange-r^d  and  dissolves  it  yellow ;  concentrated  iodic  acid 
gradually  liberates  iodine.  Its  salts  are  not  precipitated  by  ammonia  Its 
action  upon  the  animal  economy  appears  to  be  closely  allied  to  that  of 
morphia 

The  following  is  Merck's  test  fob  opium  : — 

The  concentrated  solution  is  treated  with  caustic  potassa,  and  shaken  with 
ether ;  a  strip  of  paper  having  been  dipped  several  times  in  the  ethereal 
solution,  is  moistened  with  muriatic  acid,  and  exposed  to  the  vapors  of  boil- 
ing water ;  on  account  of  the  opina,  the  paper  will  acquire  a  red  color,  if 
opium  is  present  in  the  liquid.     (See  also  Meconic  Acid,) 

Sanguinarina,  or  Chelerythrina  =  C^H^NO,.     (Equiv.  810.) 

This  alkaloid  is  derived  from  the  roots  of  Sanguinaria  Canadensis,  Cbe- 
lidonium  majus,  and  Glaucium  luteum,  by  exhausting  them  with  weak 
sulphuric  acid,  precipitating  by  ammonia,  dissolving  it  out  by  ether,  and 
precipitating  by  sulphuric  acid ;  the  sulphate  is  decomposed  by  ammonia 
It  is  a  white,  pearly  substance,  of  an  acrid  taste,  very  soluble  in  alcohol, 
also  soluble  in  ether,  in  fixed  and  volatile  oils.  With  acids  it  forms  soluble 
salts,  which  are  remarkable  for  their  beautiful  red,  crimson,  and  scarlet 
colors.  From  this  it  is  inferred  that  a  native  salt  of  this  alkaloid  is  the 
occasion  of  the  brilliant  color  of  the  fresh  juice  of  the  plant  The  alkaloid 
is  poisonous  in  large  doses,  but  its  salts  are  used  in  medicine  and  found  to 
be  very  useful  in  doses  of  fractions  of  a  grain  in  expectorant  remediea 

Chelidina,  C^H^N,Oj. — The  precipitate,  as  above,  which  is  insoluble  in 
ether,  is  exhausted  with  dilute  sulphuric  acid,  the  solution  precipitated  by 
ammonia,  and  the  precipitate  crystallized  from  acetic  acid,  when  eolorlen 
flat  crystals  remain,  which  are  free  of  acetic  acid,  have  a  bitter  taste,  and 
dissolve  in  alcohol,  fixed  and  volatile  oils. 
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It  forms  colorless,  acidoloas  salts,  of  a  purely  bitter  taste,  which  are  not 
poisonous. 

Puccina  is  the  name  given  by  Dr.  Gibb  to  an  alkaloid  discovered  by  Prof. 
E.  S.  Wayne  in  the  ethereal  solotion  of  sanguinarina ;  its  sulphate  remains 
dissolved  in  ether  after  sanguinarina  is  precipitated  ;  its  salts  are  of  a  deep 
red  color.     {See  "Am.  Joum.  of  Pharm.,"vol.  x^^viii.  p.  620.) 

Olaucina  is  prepared  from  the  juice  of  the  herb  of  Glaucium  loteum,  by 
precipitating  it  with  acetate  of  lead,  treating  the  filtrate  with  sulphuretted 
hydrogen,  precipitating  it  with  tannin,  decomposing  the  precipitate  by  lime, 
and  crystallizing  from  alcohol.     In  the  horn-poppy  it  is   combined  with  s 
fomaric  aicid. 

It  is  in  pearly  scales,  of  a  burning,  acrid  taste,  readily  soluble  in  boiling 
water,  ether,  and  alcohol.  It  assumes  a  red  color  in  the  light,  dissolves  in 
warm  sulphuric  acid,  with  a  greenish-blue  color,  rendered  reddish  by  dilu- 
tion, and  precipitated  by  ammonia,  with  a  blue  color.     Its  salts  are  acrid. 

Picroglaucina,  gaucinaf  is  prepared  from  the  root  in  a  similar  way.  It 
is  in  white  crystalline  scales,  of  a  bitter,  nauseous  taste,  soluble  in  water, 
alcohol,  and  ether,  and  colored  deep  green  by  sulphuric  acid.  The  salts  are 
crystallizable,  and  of  a  bitter,  nauseous  taste. 

Corydalina,  C^H^gNO^ — The  juice  of  the  root  is  precipitated  by  acetate 
of  lead,  dilute  sulphuric  acid  and  ammonia ;  the  last  precipitate  yields  the 
alkaloid  to  alcohol.  It  has  also  been  obtained  from  the  American  species, 
though  by  a  different  process. 

Soft  grayish  white  lumps  or  powder,  colorless  prisms  or  scales,  without 
odor,  nearly  tasteless,  insoluble  in  water,  soluble  in  ether,  alcohol,  and  alka- 
lies ;  of  an  alkaline  reaction,  the  solutions  are  greenish-yellow ;  it  melts  in 
boiling  wat«r,  and  is  colored  greenish-yellow  in  the  light ;  the  salts  are  solu- 
ble, very  bitter,  somewhat  crystallizable  ;  nitric  acid,  even  in  dilute  solutions, 
eolors  corydalina  red  or  blood-red,  destroying  it  at  the  same  time.  {See 
"Am.  Joum.  of  Pharm.,"  vol.  xxvii.  p.  205.) 

Fumarina  is  similar  to  the  foregoing,  but  soluble  in  water  and  insoluble 
in  ether  ;  it  precipitates  solution  of  gelatine. 

Violia. — The  alcoholic  extract  is  treated  with  ether,  then  boiled  with 
sulphuric  acid  and  water,  precipitated  with  oxide  of  lead,  the  precipitate 
treated  with  alcohol.  Similar  in  its  action  to  emetia ;  but  differing  chemi- 
cally from  it  by  rendering  reddened  litmus  paper  green,  and  being  more 
soluble  in  water,  less  in  alcohol,  it  is  insoluble  in  ether  and  fixed  oils,  and  is 

Erecipitated  from  the  solution  of  its  sulphate  by  gallic  acid.  Some  violets, 
owever,  contain  emetia, 

Anchietia, — In  the  root  of  Anchieta  salutaris,  which  is  successfully  used 
in  Brazil,  for  the  treatment  of  various  skin  diseases. 

The  bark  of  the  root  is  mashed  and  allowed  to  ferment,  extracted  with 
muriatic  acid  and  wat^r,  evaporated  and  precipitated  by  ammonia ;  by  treat- 
ment with  animal  charcoal  and  repeated  crystallization  from  alcoholic  solu- 
tion it  is  obtained  pure.     Yield  about  .42  per  cent 

Straw-yellow  needles,  insoluble  in  ether  and  water,  easily  soluble  in  alco- 
hol, no  smell,  taste  sharp,  nauseous ;  nitric  acid  colors  it  orange-yellow  to 
chrome-yellow  ;  sulphuric  acid  violet  to  blackish. 

The  salts  are  soluble,  crystallizable  ;  the  muriate  is  colorless,  crystallizing 
from  hot  water  in  star-like  needles,  after  which  it  is  insoluble  in  water. 

Theohromina,  C^HgN^O^. — It  is  prepared  from  the  chocolate  nut,  by  a 
process  similar  to  that  for  obtaining  caffeina.  It  dissolves  with  difficulty  in 
boiling  water,  alcohol,  and  ether ;  boiling  solution  of  caustic  baryta  dis- 
solves it,  and  it  separates  again  on  cooling.     It  has  a  slightly  bitter  taste, 
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is  unalterable  in  contact  with  the  air,  is  rendered  brown  on  exposure  to  t 
heat  of  480^,  and  sublimes  at  between  554°  and  563°,  leaying  bat  littk 
charcoal. 

Its  salts  resemble  those  of  caffeina.     The  tannate  is  soluble  in  an  ezcen 
of  tannic  acid,  in  alcohol  and  boiling  water.     With  chlorine  it  is  cooTerted 
into  methy lamina.     Prof.  Strecker  has  found  that  by  heating  in  a  sealed 
.tube  Theobromina-f  AgO  with  Cfiji  (iodide  of  methyle)  the  resulting  pro- 
ducts are  Agl+ HO + Caffeina. 

Caffeina,  Theina,  C^uaranina,  Faoralein,  Cj^H^N^O^. — It  is  prepared 
from  the  hot  infusion  of  tea  or  coffee  by  precipitating  the  tannic  acid  witk 
subacetate  of  lead,  boiling  the  mixture,  filtering,  removing  the  excess  of 
lead  by  hydrosulphuric  or  sulphuric  acid,  evaporating  the  clear  liquor  and 
recrystallizing  the  product 

A.  Vogel,  jr.'s,  method  is  as  follows :  Powdered  coffee  is  extracted  hf 
commercial  benzol,  this  is  distilled  off,  leaves  an  oil  and  caffeina  behind ; 
the  oil  is  removed  by  a  little  ether  or  by  water,  from  which  latter  liquid  the 
alkaloid  crystallizes  on  cooling. 

Coffee  contains  about  ^  per  cent.,  tea  (gunpowder)  1  to  4  per  cent.  Hex 
Paragnayensis  (Psoralea  glandulosa),  .13  per  cent  oi  caffeina.  Black  tea 
contains  more  caffeina  than  green  tea. 

It  crystallizes  in  needles,  losing  2  eq.  water  of  crystallization  at  302^  F. ; 
it  melts  at  352^  and  sublimes  at  725^  without  decomposition ;  it  is  soluble 
in  alcohol,  ether,  chloroform  and  hot  water,  cold  water  dissolves  but  litUa 
If  boiled  with  nitric  acid,  the  yellow  liquid  assumes  a  purple  color. 

Its  salts  and  doable  salts  are  well  defined  and  crystallizable,  some  are  d6> 
composed  by  water.  It  produces  a  crystalline  precipitate  with  nitrate  of 
silver.  Tannate  of  caffeina'  is  obtained  as  a  white  precipitate,  soluble  in 
boiling  water. 

When  caffeina  is  distilled  with  caustic  baryta,  the  distillate  contains  am- 
monia and  methylamina,  and  there  remains  in  the  retort  a  new  base  caf- 
fddina,  C^H^N^O^  which  is  not  precipitated  by  solution  of  anunonia  or 
potassa,  but  is  separated  in  oily  drops  by  solid  EO. 

Caffeina  is  not  an  alimentary,  but  a  poisonous  substance,  producing  death 
in  various  animals,  by  palsying  the  nervous  system.  {Dr.  StiMmann,)  Its 
solution,  in  citric  acid,  has  been  used  with  considerable  success  in  the  treat- 
ment of  sick-headache.  (See  Extemporaneous  Pharmacy.)  This  solutiea 
is  frequently  regarded  as  the  solution  of  a  citrate,  the  existence  of  iriiic^ 
however,  is  positively  denied  by  Hager.  The  arseniate  of  caffeina  has  bees 
used  by  Dr.  Gastriel,  of  Cairo,  Egypt,  as  a  substitute  for  quinia  in  intermit- 
tents.  ("Am.  M.  Monthly,"  xvii.  267.) 

Harmalina,  C^H^^N^Og. — The  seeds  of  Peganum  hannala  (Rnta  qi? es- 
tris),  a  plant  of  Southern  Russia,  are  used  there  as  a  dye,  and  are  said  to 
be  inebriating  and  soporific. 

The  neutralized  infusion  with  acidulated  water  is  saturated  with  table  uHX, 
in  which  solution  the  chlorides  are  iusoluble ;  the  purified  salts  are  precif^ 
tated  by  excess  of  ammonia,  when  harmina  crystallizes  first  in  needles,  after- 
wards harmalina  in  scales.  Colorless  scales  or  octohedrona,  nearly  tasteless, 
with  difficulty  soluble  in  water  and  ether. 

The  salts  are  of  a  sulphur  yellow  color,  not  dyeing ;  of  a  purely  bitt^ 
taste ;  precipitated  by  excess  of  acids  or  inorganic  salts.  By  digestion  with 
alcohol  another  alkaloid, 

Porphyrharmina,  harmala  of  Goebel,  is  obtained  of  a  red  color,  jieldisg 
red  salts  and  dyeing. 

Harmin^i,  C^U  jN,Oy  is  a  product  of  oxidation  of  harmalina ;  it  crystal- 
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lizes  in  colorless  prisms ;  its  salts  are  colorless,  but  otherwise  resemble  those 
of  harmalina.  Harmina  and  harmalina  are  splendid  red  djes^  if  previonslj 
converted  into  poiphyrharmina. 

Jamaicina  is  obtained  from  the  cabbage-tree  bark,  Geoflfroja  Jamaicensis, 
also  called  Andira  inermis. 

The  aqneons  infasion  is  precipitated  by  basic  acetate  of  lead,  treated  with 
salpharetted  hydrogen  and  evaporated.  It  crystallizes  in  yellow  qnadrangn- 
lar  tables,  bitter,  soluble  in  water,  little  in  alcohol,  melting  below  the  boiling 
point  of  water.  The  salts  are  yellow,  bitter,  some  crystallizable ;  in  small 
doses  they  produce  restlessness,  in  larger  purging.  It  is  said  to  be  vermi- 
fuge. 

Surinamina. — From  the  bark  of  Andira  retusa  (Geoffroya  Surinamensis), 
is  prepared  similarly  to  the  above.  It  crystallizes  in  fine  white  microscopic 
needles,  without  taste  or  smell,  nearly  insoluble  in  cold  water  and  ether, 
soluble  in  boiling  alcohol  and  boiling  water. 

Bapiisina. — The  root  of  Baptisia  tinctoria  contains  an  alkaloid  which  has 
not  been  isolated,  unless  the  crystalline  principle  of  B.  L.  Smedley  (*'  Am. 
Jr.  Ph.,''  1862,  310)  is  the  pure  alkaloid. 

o  Cynapia  is  a  scarcely  known  alkaloid,  obtained  by  Ficinus  from  fool's 
parsley.  (See  Syllabus,)  It  crystallizes  in  rhombic  prisms,  which  are  solu- 
ble in  water  and  alcohol,  insoluble  in  ether,  and  have  an  alkaline  reaction. 
The  sulphate  is  crystallizable. 

Trianoapermia. — From  the  root  of  the  Brazilian  tayuya  de  pimenta  co- 
mari,  Peckolt  separated  this  alkaloid,  which  is  probably  identical  with  Her- 
berger's  tayuyina.  It  crystallizes  in  colorless  needles,  is  inodorous,  of  a 
biting  taste,  insoluble  in  ether,  soluble  in  alcohol  and  water,  has  an  alkaline 
reaction,  and  furnishes  with  sulphuric  acid  a  crystallizable  salt.  It  appears 
to  be  purgative. 

Atherospermia,  C^H^O^,  was  discovered  by  Zeyer  in  an  Australian 
drug.  (**Am.  Jr.  Ph.,"  1862,  165.)  It  is  a  grayish-white  ponder,  of  a 
bitter  taste,  changing  to  yellowish  in  the  sunlight.  When  carefully  heated 
it  gives  off  the  odor  of  putrid  meat  and  afterwards  of  herrings ;  it  probably 
evolves  propylamina.  It  is  nearly  insoluble  in  water;  dissolves  in  1000 
parts  of  cold  and  100  p.  boiling  ether,  in  32  p.  cold  and  2  p.  boiling 
stronger  alcohol,  in  chloroform,  bisulphide  of  carbon,  volatile  and  fixed  oils ; 
concentrated  nitric  acid  produces  a  brown-yellow  color  ;  sulphuric  acid  and 
chromate  of  potassa  yield  slowly  a  green  color  of  Cr.O,;  from  iodic  acid  it 
liberates  iodine. 

Cocaina,  C^H^NOg  is  obtained  from  the  leaves  of  Erythroxylon  coca  by 
exhausting  them  with  acidulated  alcohol,  treating  with  milk  of  lime,  neu- 
tralizing the  filtrate  with  sulphuric  acid,  evaporating,  diluting  with  water, 
filtering  from  the  resin,  precipitating  by  carbonate  of  soda  and  exhausting 
the  alkaloid  by  ether,  the  last  traces  of  coloring  matter  can  only  be  removed 
by  washing  with  alcohol. 

It  crystallizes  from  its  alcoholic  solution  in  colorless  prisms ;  soluble  in 
704  parts  of  cold  water,  in  alcohol  and  ether.  The  solutions  are  alkaline 
to  test  paper ;  bitterish ;  promote  the  flow  of  saliva  and  produce  a  feeling 
of  numbness  upon  the  tongue. 

Its  salts  crystallize  with  some  difficulty,  and  show  no  striking  reactions 
with  tests,  or  peculiar  coloration  with  oxidizing  agents.  Its  precipitate 
with  iodohydrargyrate  of  potassium  (Mayer's  test)  dissolves  in  muriatic  acid, 
in  which  behavior  it  differs  from  other  alkaloids. 

Heated  with  muriatic  acid  it  splits  into  benzoic  acid  and  a  new  base, 
ecgoninaj  C^H,,NO^  which  is  soluble  in  water. 
41 
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For  farther  accounts  see  the  papers  of  Dr.  A.  Nienuum  (''  Amer.  Jl 
Ph.,"  1861,  122),  of  J.  M.  Maisch  {ibid.,  496),  and  of  lioasen  (tftuL. 
1862,  406). 

The  Cinchona  Alkaloids  and  theib  Salts. 

Quinia.    C,^Nfi^.  (Equiv.  824.) 

This  alkaloid  is  prepared  from  yarions' species  of  cinchona  bark; 
which  contain  it  in  combination  with  kinic  acid  and  the  astringeoi 
principle  called  cincho-tannic  acid.  These  combinations  being  onlj 
partially  soluble  in  water,  resort  is  had  to  an  acid  which  liberaiei 
the  alkaloid  in  a  soluble  form.  That  used  in  our  officinal  process  foi 
preparing  the  sulphate  of  quinia  is  muriatic,  which  is  mixed  with  water 
in  which  the  powdered  bark  is  boiled.  The  very  soluble  muriate  of 
quinia  contained  in  this  decoction  is  decomposed,  giving  up  its  acid  to 
lime,  while  the  quinia  is  liberated,  and,  being  insoluble,  is  precipi- 
tated with  the  excess  of  lime  added,  the  water  retaining  the  chlorido 
of  calcium  resulting  from  the  reaction,  and  most  of  the  impurities,  vk 
solution.  The  precipitated  quinia  and  excess  of  lime  being  now  di- 
gested in  alcohol,  the  former  is  dissolved,  and  the  impure  quinia  is 
obtained  bj  evaporating  this  alcoholic  solution.  The  remaining  part 
of  the  process  consists  in  converting  this  into  the  officinal  sulphate^  at 
the  same  time  rendering  it  pure.  To  accomplish  this,  the  amorphous 
mass  is  dissolved  in  diluted  sulphuric  acid,  and  filtered  through  bone 
black,  which  contains  sufficient  carbonate  of  lime  to  neutralize  the 
excess  of  sulphuric  acid,  and  thus  facilitate  the  crystallization  of  the 
sulphate  as  the  solution  cools.  This  process  requires  to  be  repeated, 
with  the  addition  of  acid,  if  the  charcoal  is  too  alkaline,  till  a  white 
and  pure  product  is  the  result. 

The  following  is  the  process  for  preparing  this  alkaloid  without  alcohol, 
by  Herring,  who  sabstitatcs  in  place  of  it,  oil  of  turpentine  or  benzole :-« 

Powdered  bark  is  boiled  with  caastic  soda,  to  remove  extractive,  gam  and 
coloring  matter,  exhaasted  with  dilated  snlphnric  acid,  evaporated  at  aboit 
120^,  filtered,  precipitated  by  caastic  soda,  washed,  redissolved  in  SO,  re- 
crjstallizcd,  treated  with  animal  charcoal,  and  bj  fractional  crjstalllzatioiii 
purified  from  the  other  alkaloids. 

The  soda  liqaor  is  supersaturated  with  muriatic  acid,  evaporated,  filtered, 
treated  with  hydrate  of  lime,  from  which  precipitate  the  aJkaloids  may  be 
extracted  by  oil  of  turpentine  or  benzole.  On  adding  diluted  SO^  a  solotioi 
of  the  alkaloid  is  obtained  to  be  purified  as  above. 

Qainia  occurs  in  silky  needles,  or  in  a  crystalline  powder,  fusible  at  194^ 
to  an  electrical  mass,  soluble  in  about  400  parts  of  water,  60  parts  ether,  2 
parts  alcohol  or  chloroform,  24  parts  of  olive  oil,  also  in  alkalies,  carbonate 
of  ammonia,  chloride  of  calcium,  &c.  Its  solution  in  concentrated  nitric 
acid  turns  yellow  by  heat,  the  solution  in  sulphuric  acid  is  colored  only  at  • 
high  temperature. 

Its  salts  are  mostly  crystallizable ;  their  solutions  show  a  blue  fluorescence, 
and  on  the  addition  of  fresh  chlorine  water  and  a  litUe  ammonia,  are  colored 
Tiolct,  by  an  excess  of  NH,  emerald  green  ;  too  much  chlorine  causes  a  browa 
color.  A  solution  of  quinia  in  diluted  sulphuric  acid,  mixed  with  some  acetie 
acid  and  alcohol,  and  heated  to  130^,  yields,  after  the  addition  of  tinctare  of 
iodine,  beautiful  emerald  green  crystals  of  iodosulphate  of  quinia,  Herapatb> 
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salt,  which  are  nearly  colorless  by  transmitted  light  The  solution  of  its  salts 
is  precipitated  by  alkalies,  their  carbonates  and  bicarbonates ;  bat  if  they  had 
been  previously  sufficiently  acidulated  with  tartaric  acid,  bicarbonate  of  soda 
produces  no  precipitate.  If  their  solution  is  treated  first  with  chlorine 
water,  free  from  hydrochloric  acid,  and  subsequently  with  finely-powdered 
ferrocyanide  of  potassium,  a  red  coloration  is  pnxluced,  while  potassa  causes 
a  yellow  color.  Quinia  salts  are  precipitated  by  ferrocyanide  of  potassium, 
the  precipitate  is  dissolyed  on  boiling  and  by  an  excess  of  the  precipitant. 
(Differences  from  cinchonia.) 

Quinise  Sulpfias,  XJ.  S.  P.—  Of  the  salts,  the  neutral  sulphate  (for- 
merly called  aisulphate)  is  officinal  and  mostly  employed.  Its  mode 
of  preparation  has  been  given  above.  It  is  in  feathery  white  crystals, 
much  interlaced ;  of  its  eight  equivalents  of  water,  six  are  given  oflf 
by  exposure  to  dry  air,  while  the  remaining  two  are  driven  off  at  248®. 
It  dissolves  in  740  parts  of  cold  and  80  parts  hot  water,  in  60  parts  of 
alcohol,  but  scarcely  in  ether.  The  addition  of  a  mineral  or  of  certain 
organic  acids  renders  it  easily  soluble.    (See  above,  and  page  649.) 

The  salts  of  quinia  are  all  used  as  tonics;  the  sulphate,  especially, 
is  a  well-known  antiperiodic  and  febrifuge;  it  is  said  to  produce 
abortion  when  given  during  pregnancv.  The  dose  varies  from  one 
to  twenty  grains.  It  is  given  in  powaer,  pill,  mixture,  and  solution. 
(See  Extemporaneous  Pharmacy.) 

By  heating  together  sulphate  of  quinia,  solution  of  chlorinated  lime, 
muriatic  acid,  and  ammonia  water,  a  green  resinous  mass  is  obtained,  whi<^ 
has  been  called  dcUleochine  or  quinine  green.  Mineral  adds  dissolve  it 
with  a  brown,  acetic  acid  with  a  blue  color,  the  green  being  restored  oh 
neutralization.  Its  alcoholic  solution,  diluted  with  water,  dyes  silk,  woollen, 
and  cotton,  the  latter  after  the  application  of  albumen  as  mordant 

Quiniss  Valerianas,  U.  S.  P. — ^Valerianate  of  quinia  was  made  offici- 
nal in  1860.  It  is  obtained  by  dissolving  freshly-precipitated  quinia 
in  diluted  valerianic  acid,  heated  to  near  the  boiling  point,  and  crys- 
tallizing by  cooling;  the  mother  liquors  are  evaporated  below  120°. 
It  combines  the  tonic  properties  of  quinia  with  the  antispasmodic 
effects  of  the  valerianates. 

It  is  colorless,  or  white ;  crystallizes  in  rhomboidal  tables,  and  has  a  pecu- 
liar repulsive  odor  and  bitter  taste.  When  heated  it  fuses  and  gives  off  white 
vapors.  It  dissolves  in  110  p.  cold,  and  40  p.  of  boiling  water,  and  in  6  p. 
of  cold  and  1  part  of  hot  alcohol,  also  in  ether.  The  dose  is  from  one  to 
five  grains. 

The  following  unofficinal  salts  are  occasionally  prescribed : — 

Quiniae  Murias. — The  Dublin  Pharmacopoeia  orders  487  g^ins  of  crys- 
tallised sulphate  of  quinia  (equivalent  to  382  grains  of  the  salt  dried  at 
212^)  dissolved  in  30  ounces  of  boiling  water,  to  be  precipitated  by  128 
grains  of  chloride  of  barium,  and  the  filtrate  evaporated  until  a  pellicle 
forms.  Another  process  is  to  decompose  1  part  of  the  sulphate  in  alcoholie 
solution  by  3  parts  of  chloride  of  sodium.  It  crystallizes  with  3H0  in 
needles  of  a  pearly  lustre,  more  soluble  than  the  sulphate.  Baryta  is  de- 
tected by  sulphuric  acid,  sulphate  of  quinia  by  chloride  of  barium. 

Quinise  hypophosphis.  —  Introduced  to  notice  by  Prof.  J.  Lawrence 
Smith,  is  made  with  facility  by  dissolving  one  ounce  sulphate  of  quinia  in 
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water,  by  the  aid  of  diluted  sulphuric  acid,  then  precipitating  the  alkaloid 
with  ammonia,  washing,  digesting  the  quinia  in  excess,  in  hjpophosphoroui 
acid  with  heat ;  after  filtering,  it  is  evaporated  spontaneously  till  it  crffUl- 
lizes.  It  may  also  be  made  by  double  decomposition  between  h jpopbosphiu 
of  baryta  and  sulphate  of  quinia.  It  is  in  elegant  inhs  of  feathery  crysulii 
soft  to  the  touch,  soluble  in  60  parts  of  water,  and  more  so  in  hot  water. 
It  loses  water  at  300^,  melts  and  turns  brown.     Do8E,  one  to  fiye  graim. 

Quinias  iodoaulphas,  Ilerapath's  salt,  the  preparation  of  which  has  beet 
noticed  among  the  tests  for  quinia,  has  been  used  in  heemoptjsis,  tubercu- 
losis, scrofula,  &c.,  in  doses  of  ^  to  3  grains,  three  or  four  times  a  day.  {Se$ 
"Am.  Drug.  Circ,"  iv.  285.) 

Quintan  Hydriodas. — 5  parts  of  effloresced  sulphate  of  qainia  dissolfed 
in  alcohol  and  decomposed  by  an  alcoholic  solution  of  3  parts  of  iodide  of 
potassium,  precipitates  sulphate  of  potassa,  and  yields,  on  cooling  and  era- 
porating,  hydriodate  of  quinia  in  fine  crystalline  needles. 

Quiniae  antimoniaa  is  precipitated  by  double  decomposition  of  antimo- 
niate  of  potassa  and  sulphate  of  quinia,  and  crystallized  from  hot  water  or 
alcohol  It  has  been  administered  in  periodical  diseases  in  doses  of  from 
six  to  ten  grains  during  apyrexia,  and  it  is  stated  to  be  rarely  necessaiy  to 
give  it  a  second  time. 

Quiniae  Arsenis, — Quinia  is  precipitated  from  100  parts  of  its  snlphatCp 
dissolved  in  600  parts  alcohol,  and  boiled  with  14  parts  arsenions  acid,  the 
filtrate,  on  cooling,  separates  needles  of  this  poisonous  salt  It  may  be  giTei 
with  caution  in  doses  from  one-quarter  to  one-half  grain  several  times  a  day. 

SulpJiate  of  quinia,  iron,  and  magnesia,  as  proposed  by  Dr.  Fergos,  con- 
tains 5  parts  of  the  first,  15  of  the  second,  and  80  of  the  third  sulphate,  it 
being  merely  an  intimate  mixture  of  the  three.  It  is  claimed  for  this  pre- 
paration that  the  adjuvant  property  of  both  iron  and  quinia  are  remarkably 
heightened,  and  that  in  solution  the  iron  is  not  oxidized.  (?) 

Quiniae  lactas  is  obtained  by  saturating  lactic  acid  with  qninia,  or  bj 
double  decomposition  of  the  baryta  salt  of  the  former  with  the  solphate  id 
the  latter,  and  crystallizes  in  soluble  needles. 

Quiniae  tartras  is  crystallized  in  needles  from  the  hot  solution  of  quiaia 
in  tartaric  acid. 

Quiniae  extras  is  separated  in  needles  from  the  hot  mixture  of  citrate  of 
soda  added  to  sulphate  of  quinia  until  an  acid  reaction  is  shown  to  teit 
paper.  (See  Gitraie  of  Quinia  and  Iron.) 

Quiniae  Acetas. — Seventeen  parts  of  the  effloresced  sulphate  of  qninia  ii 
dissolved  in  boiling  water  and  mixed  with  six  parts  of  crystallized  acetate 
of  soda ;  acetate  of  quinia  crystallizes  in  white  feathery  needles,  nearly  ia- 
soluble  in  cold  water.     (See  Remarks  in  ''  Am.  Jonm.  Pharm./'  zxx.  385.) 

Quiniae  Uras. — One  part  freshly  precipitated  quinia,  with  one  and  a  half 
of  uric  acid  and  one  hundred  and  fifty  parts  of  water  are  to  be  boiled 
together  in  a  glass  vessel,  filtered  while  hot,  the  contents  of  the  filter  treated 
with  boiling  water,  and  the  filtrate  mixed  and  set  by  in  the  cold  to  crystallize. 
The  salt  forms  as  a  white  granular  mass,  the  mother  liquor  yielding  a  por- 
tion by  evaporation.  When  dry  it  is  a  white  powder,  with  a  feeble  lustre ; 
under  a  microscope  showing  the  form  of  truncated  crystals ;  soluble  in  S55 
parts  of  cold  water,  1580  parts  of  alcohol,  sp.  gr.  823,  or  21.25  parts  of 
ether;  it  consists  of  quinia  59.34,  uric  acid  27.4t,  water  13.19. 

Quiniae  Tannas. — Tannic  acid  precipitates  tannate  of  quinia  from  aD 
solutions  which  have  not  been  too  much  acidulated ;  it  has  little  taste  on 
account  of  its  sparing  solubility  in  neutral  liquids. 

Quiniae  gallas  is  obtained  by  double  decomposition  between  a  hot  solatioa 
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of  salphate  of  qninia  and  gallate  of  potassa.    It  is  in  crystalline  grannies,  or 
a  white  powder,  almost  insoluble  in  water,  soluble  in  alcohol  and  dilute  acids. 

Quinix  Kinas. — To  obtain  this  natural  salt  directlj  from  the  bark,  the 
following  process  is  given  bj  Henry  and  Plisson.  The  extract  is  dissolved 
in  3  parts  of  water,  nearly  neutralized  by  carbonate  of  lime,  then  cautiously 
neutralized  by  bydrated  oxide  of  lead ;  from  the  filtrate  the  lead  is  removed 
by  sulphuretted  hydrogen,  after  which  the  evaporated  liquid  is  treated  with 
alcohol  of  .842,  the  alcohol  distilled  off  and  the  residue  repeatedly  treated  wiUi 
water  and  alcohol  until  nothing  is  separated  by  these  liquids.  It  is  obtained 
in  white  crystalline  warts,  soluble  in  4  parts  of  water,  and  8  parts  of  alcohol 

Quinise  Hydroferrocyanas. — 1  part  sulphate  of  quinia,  1^  parts  ferrocy- 
aaide  of  potassium,  and  t  parts  of  boiling  water  yield  the  salt  on  cooling, 
which  is  to  be  recrystallized  from  alcohol.  It  appears  in  greenish-yellow 
needles,  which  are  insoluble  in  water.  Pelouze  asserts  it  to  be  quinia  mixed 
with  some  Prussian  blue.  Dollfuss  found  it  to  be  CJB,^'Sfl^'^2{FeCj+ 
2HCy)  +  6Aq. 

Quinidia.    C^H^N,0,+4Aq.    (Equiv.  860.) 

This  name  is  now  generally  applied  to  an  alkaloid  which  is  isomeric 
with  quinia,  but  differs  from  it  in  turning  polarized  light  to  the  right 
It  occarsy  in  company  with  the  other  alkaloids,  in  many  cinchona 
barks,  particularly  those  imported  from  New  Grenada. 

It  is  obtained  from  its  sulphate  by  decomposition  with  ammonia,  and 
crystallizes  in  shining  colorless  efflorescing  crystals,  which  are  readily  re- 
duced to  a  white  powder ;  they  melt  without  decomposition,  and,  on  cooling, 
concrete  into  a  grayish  white  crystalline  mass.  When  ignited,  they  bum 
with  the  odor  of  kinole  and  the  volatile  oil  of  bitter  almonds ;  they  have  a 
less  intensely  bitter  taste  than  quinia.  This  alkaloid  dissolves  in  1500  p. 
cold  and  t50  parts  boiling  water,  in  3  parts  of  boiling  alcohol  and  90  of 
ether,  and  its  solution  turns  to  a  green  color  like  quinia  when  successively 
treated  with  chlorine  water  and  ammonia ;  a  solution  of  ether  alkaloid  even 
in  700,000  parts  of  water,  according  to  Herapath,  shows  a  dispersion  of 
light  with  a  bluish  milky  coloration.  Quinidia,  treated  with  tincture  of 
iodine  under  the  same  circumstances  as  quinia,  yields  crystals  which  appear 
garnet  red  by  transmitted  light,  and  bluish  red  in  reflected  light  Quinidia 
is  the  only  cinchona  alkaloid  yielding,  with  the  solution  of  an  iodide,  a 
nearly  insoluble  precipitate  of  hydriodate  of  quinidia. 

Quinidiae  sulphas  is  more  soluble  than  sulphate  of  quinia,  and  remains  in 
the  mother  liquor  after  the  quinia  salt  has  been  crystallized.  When  the  cheaper 
barks  above  referred  to  are  manipulated  with,  this  salt  is  an  important  pro- 
duct ;  it  is  largely  produced,  and,  by  some,  used  as  a  substitute  for  quinia.  As 
generally  found  in  commerce,  it  contains  cinchonidia,  and  comes  in  long,  shin- 
ing white  crystals,  interlaced,  and  resembling  those  of  sulphate  of  quinia.  It 
is  soluble  in  130  parts  of  cold  water,  freely  soluble  in  alcohol,  and  almost 
insoluble  in  ether.    It  contains  six  equivalents  of  water  of  crystallization. 

Cinchonia.    C^H^N,0,.    (Equiv.  808.) 

This  is  a  cinchona  alkaloid  usually  accompanying  quinia.  Huanuco 
bark  contains  almost  exclusively  cinchonia,  which,  when  first  isolated 
from  this  bark,  was  called  huanucina,  under  the  supposition  of  its  being 
a  distinct  alkaloid. 

It  may  be  obtained  from  this  bark  by  a  process  similar  to  that  for  the 
preparation  of  quinia.     It  is  in  white  needles,  insoluble  in  alkalies,  ethei^ 
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And  cold  water,  bat  soluble  in  13  parts  of  boiling  alcohol ;  cUorofoni  dii- 
solyes  4.3 ;  olive  oil,  1  per  cent,  of  cinchonia.  It  is  less  bitter  than  qniiii 
and  qainidia,  fuses  at  330^  to  an  amorphous  mass,  and  at  a  higher  t»^- 
atare  partly  sublimes  without  decomposition ;  polarized  light  is  deTiitodto 
the  right 

Its  salts  are  generally  more  soluble  than  the  corresponding  salts  of  qiiua; 
they  are  precipitated  by  the  caustic  alkalies  and  their  carbonates ;  tad  ii 
not  too  diluted  solutions  the  bicarbonates  likewise  oaose  a  precipitate  iftff 
the  previous  addition  of  tartaric  acid.  Under  similar  circumstancei  di- 
chonia  does  not  produce  the  reaction  of  quinia  with  chlorine  and  ferrocytiide 
of  potassium.  The  precipitate  of  ferrocyanide  of  potassinm  in  dnchoiia 
salts  is  insoluble  in  an  excess  of  the  precipitant,  but  crystallizes  from  iu  ki 
solution ;  its  composition  corresponds  with  the  quinia  salt.  The  cincboM 
sulphate,  if  treated  with  iodine  similarly  to  sulphate  of  qninia,  yields  a  biid* 
red  deposit. 

Oinchoniae  Sulphas,  U.  S.  P. — ^If  cinchonia  occurs  in  barks  with  qmBii 
and  quinidia,  this  salt  remains  behind  in  the  mother  liquor  alter  tlie 
crystallization  of  the  other  sulphates.  The  Pharmacopoeia  of  1860 
directs  to  precipitate  this  ^mother  liquor  by  solution  of  soda^  until  it 
becomes  alkaline ;  collect  on  a  filter,  wash  it  with  water  and  dry  it 
Then  wash  it  with  successive  small  portions  of  alcohol  to  remofc 
other  alkaloids  which  may  be  present.  Mix  the  residue  with  eiriil 
times  its  weight  of  water,  and  having  heated  the  mixture,  add  griaa- 
ally  diluted  sulphuric  acid  until  it  is  saturated  and  becomes  detr. 
Then  boil  the  hquid  with  animal  charcoal,  filter  it  while  hot  and  set 
it  aside  to  crystallize.  Lastly,  drain  the  crystals  and  dry  them  on 
bibulous  paper.  By  evaporating  the  mother  liquid  more  crystals  may 
be  obtained.    (See  page  649.) 

Sulphate  of  cinchonia  crystallizes  in  white,  shining,  short  oblique  pruBi 
with  dihedral  summits.  It  melts  at  212^,  loses  its  water  of  crystaJlizatioA 
at  a  somewhat  higher  temperature,  and  is  dissipated  at  a  red  heat.  It  dis- 
solves in  54  parts  of  cold  and  much  less  hoiling  water,  in  seven  parts  of 
alcohol  and  very  sparingly  in  ether.  Its  aqueous  solution  gives  with  AnCl, 
a  yellow  precipitate,  and  with  CaCl  a  white  one.  Ammonia  added  to  itt 
solution  in  chlorine  water  causes  a  white  precipitate.  If  the  salt  be  robbed 
with  water  of  ammonia  and  then  treated  with  ether,  the  cinchonia  separtUd 
by  the  former  will  not  be  dissolved  by  the  latter. 

On  the  addition  of  sulphuric  acid  it  passes  into  the  very  soluble 
acid  sulphate. 

The  other  salts  of  cinchonia  may  be  prepared  like  the  correspondisg 
quinia  salts ;  the  following  have  been  occasionally  used : — 

Cinchonias  murias  is  in  silky  prisms,  easily  soluble  in  water  and  alcohol 

Cinchoniae  hydriodaa  crystallizes  in  needles. 

Cinchonise  tannaa  is  a  yellowish  powder,  soluble  in  alcohol. 

Cinchoniae  acetas. — If  acetic  acid  is  saturated  with  cinchonia,  on  evapo- 
ration granular  or  scaly  crystals  of  the  acetate  are  left,  which  are  easily 
soluble  in  water. 

Cinchonidia.    C^H^NjO,.    (Equiv.  808.) 

Cinchonidia  often  constitutes  the  greatest  part  of  commercial  quini- 
dia ;  as  it  contains  no  water  of  crystallization,  it  is  not  efflorescent  in 
the  air. 
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Its  principal  peculiarities  are :  It  is  sparingly  soluble  in  ether,  and  water 
dissoWes  in  12  parts  cold  alcohol,  dcTiates  polarized  light  to  the  left,  and 
giTes  no  reaction  with  chlorine  water  and  ammonia.  By  Dr.  Herapath's 
test,  yiz  :  treating  with  iodine  like  qninia,  the  resulting  iodosnlphate  of  cin- 
chonidia  is  so  similar  in  appearance  to  the  corresponding  qninia  salt,  that 
it  can  only  be  distinguished  from  it  by  a  little  difference  in  the  tint  caused 
by  transmitted  light. 

Its  salts  are  freely  soluble  in  water  and  alcohol,  not  in  ether. 

The  base  disoovered  by  Wittstein,  and  called  by  him  cinchonidia,  is, 
according  to  de  Try,  a  mixture  of  various  alkaloids,  but  principally  of  cin- 
chonia  and  Pasteur's  cinchonidia ;  and  the  httanofeina  of  Erdmann,  accord- 
ing to  the  same  authority,  is  cinchonia  containing  some  quinidia. 

Betacinchonia,  CJS,^fi„  was  announced  by  W.  Schwabe  as  a  con- 
stituent of  some  chinoidine.  It  crystallizes  in  quadrangular  prisms,  is 
anhydrous,  fuses  at  802®  F.,  is  scarcely  soluble  in  hot  water,  soluble  in  ITS 
parts  of  cold  and  48  of  boiling  alcohol,  in  378  parts  of  ether  and  268  parts 
of  chloroform,  also  readily  in  volatile  and  fatty  oils.  Its  alcoholic  solution 
deviates  polarized  light  to  the  right  It  is  not  affected  by  chlorine  water 
and  ammonia. 

Its  salts  are  all  neutral  though  crystallizing  from  an  acid  solution ;  the 
precipitate  by  alkalies  is  somewhat  soluble  in  excess ;  after  acidulating  with 
tartaric  acid,  bicarbonate  of  soda  produces  no  precipitate.  lodosulphate  is 
analogous  to  herapathite.     {See  ''Am.  Joum.  Pharm.,"  1861,  p.  419.) 

The  reactions  as  stated  prove  this  alkaloid  to  be  closely  allied  to  the  two 
preceding  ones,  and  it  is  not  impossible  that  it  may  have  been  formed  from 
one  of  them  by  some  chemical  influence.  O.  Hesse,  however,  asserts  that  it 
is  nothing  but  cinchonia.     (Am.  Joum.  Pharm.,  1863,  p.  54.) 

Oxycinchonia,  C^H^NgO^,  has  been  obtained  by  oxidation  from  cinchonia 
by  Strecker  in  the  endeavor  to  prepare  quinia  artificially.  Though  of  the 
same  composition  it  lacks  its  most  prominent  properties.     (Ibid.  58.) 

Quinicia  and  Cinchonicia. — The  acid  sulphates  of  quinia  or  cinchonia, 
if  heated  for  three  or  four  hours  to  about  250^  or  266®,  are  converted  into 
alkaloids,  isomeric  with  the  original  bases,  the  former  into  quinicia,  and  the 
latter  into  cinchonicia,  and  but  very  little  coloring  matter ;  the  neutral  salts 
suffer  partial  decomposition  at  that  temperature  after  melting.  Both  alka- 
loids are  nearly  insoluble  in  water,  solable  in  alcohol,  easily  combine  with 
carbonic  acid,  displace  ammonia  from  its  salts,  and  deviate  the  polarized 
light  a  little  to  the  right.  The  optical  behavior  of  the  different  alkaloids, 
therefore,  is  as  follows : — 


Qninia,  considerably  to  left. 
Quinidia,  *'  right. 

Qainioia,  feebly  to  the  right. 


Cinohonia,  considerably  to  right. 
Cinchonidia,         "  left. 

Cinchonicia,  feebly  to  the  right. 


Chinoidina  or  Quinoidina  (Chinoidine), — Is  a  product  of  alteration  of 
the  cinchona  alkaloids.  Drying  of  the  barks,  or  exposure  of  solution  of 
alkaloids  to  the  sun,  and  the  influence  of  a  high  temperature  appear  to  favor 
this  alteration.  It  is  prepared  by  precipitating  the  mother  liquor,  fW)m 
which  the  sulphates  of  the  other  alkaloids  have  been  crystallized,  by  car- 
bonate of  soda,  and  extracting  with  alcohol. 

It  is  a  reddish -brown,  resin-like  mass,  entering  into  combination  with 
acids  like  the  unaltered  alkaloids.     The  salts  are  resinous,  uncrystallizable, 
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Tery  bitter.  It  is  isomeric  with  quinia,  and  has,  therefore,  been  also  ealled 
amorphous  qoinia.  Pastenr  supposes  it  to  be  uncrystallizable  qainicia  aad 
cinchonicia.  From  the  commercial  article  the  four  cinchona  alkaloids,  qnima 
excepted,  have  at  varions  times  been  prepared. 

It  has  strong  febrifage  properties,  and  is  verj  efficient  in  doses  double 
those  of  the  sulphate  of  quinia,  either  in  pills  or  dissolved  with  a  little  sul- 
phuric acid.  It  may  be  considered  pure  if  it  is  entirely  soluble  in  alcohol, 
and  in  diluted  sulphuric  acid. 

Precipitated  extract  of  hark  is  the  same  preparation  as  the  above.  It 
differs  from  the  extractum  calisajacum,  referred  to  on  page  211,  by  not  co&* 
taining  the  crjstallizable  alkaloids. 

GBNBRAL  REMARKS  ON  THE  CINCHONA  ALKALOIDS. 

Of  the  remarkable  principles  above  described  as  existing  in  cin- 
chona barks,  cinchonia  was  the  first  discovered,  having  been  isolated 
in  an  impure  state  as  early  as  1803,  and  ftilly  described  as  an  alkaloid 
by  Pelletier  and  Caventou  in  1820.  Quinia  was  discovered  soon  after 
by  the  same  chemists.  Not  until  1833  was  the  existence  of  quinidia 
announced.  In  that  year,  Henry  and  Delondre  announced  its  dis- 
covery, but  afterwards  abandoned  the  idea  of  its  being  a  distinct  prin- 
ciple ;  so  that  no  further  attention  was  bestowed  upon  it  until,  aooat 
the  year  1844,  the  celebrated  German  chemist,  Winkler,  investigated 
its  properties,  and  conferred  upon  it  the  name  quinidine,  which,  to 
correspond  with  our  nomenclature,  is  changed  to  quinidia.  Pasteur 
has  since  proved  that  quinidia  as  it  occurs  in  commerce  is  generally 
composed  chiefly  of  another  alkaloid  to  which  he  gave  the  name  cin- 
clionidia ;  he  likewise  discovered  the  artificial  isomeric  alkaloids  qui- 
uicia  and  cinchonicia. 

On  pages  651  and  652  will  be  found  an  account  of  other  alkaloids; 
discovered  in  particular  barks,  and  most  of  them  not  fully  investigated. 

The  former  scarcity  and  high  price  of  sulphate  of  quinia,  occasioned 
in  part  by  the  restrictions  placed  upon  the  trade  in  genuine  Calisaya 
bark  by  the  Bolivian  ffovernment,  had  the  effect  to  direct  the  atten- 
tion of  physicians  to  other  and  similar  remedial  agents ;  but,  notwith- 
standing the  frequent  announcement  of  favorable  results  from  the 
trial  of  such,  there  seems  a  general  disposition  to  withhold  confidence 
from  any  but  the  products  of  that  remarkable  family  of  Sonth  Ameri- 
can trees  whose  history  has  been  so  long  connected  with  the  cure  of 
periodical  diseases.  The  introduction  into  commerce  of  large  quan- 
tities of  cheap  cinchona  barks  from  new  sources,  has  been  another 
result  of  the  long-continued  scarcity  of  the  older  and  officinal  kinds. 
Notwithstanding  these  have  been  regarded  by  many  with  jealousv, 
and  doubts  have  been  entertained  of  their  therapeutic  value,  the  study 
of  their  chemical  history  has  shown  that  some  of  them  are  not  less 
rich  in  alkaloids  than  the  finest  monopoly  barks,  and  experiments  in 
regard  to  the  therapeutic  value  of  their  characteristic  alkaloids  have 
shown  a  close  resemblance  in  physiological  effects  to  quinia  itself. 
Some  Botrota  barks  are  now  extensively  employed  for  the  manufac* 
ture  of  quinia,  the  price  of  which  has,  in  consequence  thereof  oon- 
rably  decreased ;  some  of  these  barks,  beside  the  other  alkaloid^ 
\d  in  quinia. 


•  ^ 
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Dr.  Pepper  and  other  practitioners  connected  with  hospital  practice, 
have  usea  sulphate  of  quinidia  in  the  same  or  less  doses  than  the 
quinia  salt,  and  with  equal  success;  and  its  value  and  efficacy  are 
confirmed  by  the  experience  of  many  in  private  practice. 

Sulphate  of  cinchonia,  which  had  been  generally  overlooked,  has 
been  much  used  of  latter  time  as  a  substitute  for  sulphate  of  quinia ; 
and,  although  some  physicians  assert  that  larger  doses  of  it  are  re- 
quired, and  that  it  is  more  variable  and  less  reliable  in  its  action  than 
the  quinia  salt,  I  am  told  by  Dr.  Conrad,  the  Apothecary  of  Pennsyl- 
vania Hospital,  that  in  that  Institution  the  three  cinchona  alkaloids 
are  used  indiscriminately  and  in  the  same  doses.  Through  Dr.  R  P. 
Thomas  I  am  informed  that  the  cinchonia  salt  has  been  used  with 
satisfaction  as  a  substitute  for  that  of  quinia  in  the  Philadelphia  and 
Northern  Dispensaries,  in  the  Western  Clinical  Infirmary,  and  Phila- 
delphia Hospital,  Blockley,  where  many  intermittents  are  daily  under 
treatment.  It  has  also  been  successfully  experimented  with  in  the 
French  hospitals  as  a  substitute  for  the  quinia  salt,  and  has  been 
lately  introduced  into  the  U.  S.  Army. 

Quinoidine  is  sold  at  a  still  lower  price  than  either  of  the  crystal- 
lized products.  I  am  told  that  the  demand  for  it  has  not  justified 
manufacturers  in  preparing  all  that  is  produced,  for  sale. 

Detection  of  Adulterations  and  Impurities  in  Sulphate  of  Quinia, — 
The  behavior  of  the  cinchona  alkaloids  and  their  salts  has  been  mentioned 
under  their  respective  heads,  and,  with  the  aid  of  these  tests,  it  is  not  very 
difficult  to  distinguish  the  alkaloids,  when  pnre,  from  each  other.  There  is 
more  difficulty  experienced  in  detecting  the  presence  of  one  alkaloid  in 
another,  or  in  finding  out  foreign  substances  sometimes  frandulentlj  mixed 
with  them.    The  following  are  the  various  tests  proposed  for  these  purposes. 

1.  Zimmer^s  test. — Sixty  drops  of  ether,  twenty  of  ammonia  water,  and 
ten  grains  of  the  salphate,  previoasly  dissolved  in  fifteen  drops  of  water  and 
ten  drops  of  diluted  sulphuric  acid,  made  of  one  part,  by  weight,  of  sulphuric 
acid,  to  five  of  water,  are  mixed  in  a  test  tube ;  the  quinia,  being  soluble  in 
the  ether,  will  not  appear,  but  any  admixture  of  cinchonia,  or  above  ten  per 
cent,  of  quinidia,  will  separate  as  a  layer  of  white  powder,  between  the 
aqueous  liquid  and  the  supernatant  ether.  If  quinidia  be  present,  it 
will  be  dissolved  by  a  large  addition  of  ether,  while  cinchonia  will  not.  If 
less  than  ten  per  cent  of  quinidia  is  present,  the  mixture  will  be  clear,  but 
the  quinidia  will  soon  crystallize,  while  quinia  will,  after  a  while,  gelatinize 
the  ethereal  solution. 

2.  Rumpus  test  is  said  to  be  even  more  delicate  than  the  former.  Six 
grains  of  the  sulphate,  one-half  drachm  of  ether,  two  or  three  drops  of  ammo- 
nia water,  are  well  agitated  in  a  test  tube  ;  pure  sulphate  of  quinia  will  yield 
a  perfectly  transparent  solution  ;  if  five  per  cent,  of  sulphate  of  quinidia  is 
present,  the  solution  will  likewise  be  clear,  but,  after  a  while  will  become 
turbid  ;  ten  per  cent  of  quinidia  will  leave  a  portion  undissolved  ;  with  less 
than  five  per  cent,  the  solution  is  to  be  evaporated  spontaneously,  quinidia 
will  then  be  left  in  crystals,  but  quinia  as  a  gummy  mass. 

3.  Liebig^s  test. — Fifteen  grains  of  the  salt  are  rubbed  with  two  ounces 
of  ammonia  water,  this  is  heated  until  nearly  all  odor  of  ammonia  has  disap- 
peared, and  agitated  with  two  ounces  of  ether.  If  a  turbidness  remains  on 
the  margin  of  the  two  liquids,  cinchonia  is  present 
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The  ethereal  solution  maj,  besides  qainia,  also  contain  qninidia, 
like  the  above,  will  be  left  in  crystals  on  spontaneous  eyaporation. 

4.  Kerner^s  test. — Chemically  pare  neutral  sulphate  of  quinia  is  dindlTcd 
in  distilled  water  to  saturation  at  a  temperature  of  15°  C.  (59®  F.) ;  5  ce. 
of  this  solution  are  precipitated  and  exactly  redissolved  by  5  cc  of  amraoiii 
water,  sp.  gr.  92,  and  by  7  c.c.  of  ammonia,  sp.  gr.  .96.     For  a  similartj 
prepared  solution  of  sulphate  of  quinidia  and  cinchonidia  from  10  to  11 
times  this  quantity  of  ammonia  is  needed  to  have  the  same  effect,  wlule  tke 
precipitate  from  the  cinchonia  salt  does  not  redissolve.     Aecordinglj,  to 
test  the  commercial  sulphate  of  quinia,  an  excess  of  it  is  treated  with  diitilkd 
water  of  59^  for  one-half  hour  until  a  saturated  solution  is  obtained  ;  5  cubic 
centimetres  of  the  filtered  solution  are  mixed  with  7  cc.  of  officinal  water  of 
ammonia  (or  with  5  cc.  of  ammonia,  sp.  gr.  .920)  ;  if  the  alkaloid  is  p^^ 
cipitated  and  redissolved,  the  quinia  salt  is  pure ;  if  more  ammonia  is  reqund 
for  solution,  quinidia  or  cinchonidia  is  present,  and  if  100  cc.  ammoiiiado 
not  effect  a  clear  solution,  cinchonia  is  present 

Since  sulphate  of  cinchonia  is  the  most  soluble  sulphate  of  all  the  cinciioii 
alicaloids,  and  since  the  sulphates  arranged  according  to  their  solobifitj 
follow  in  this  order :  cinchonia,  cinchonidia,  quinidia,  quinia,  it  is  erideDt 
that  if  a  commercial  sample  of  sulphate  of  quinia  is  treated  with  an  innff- 
cient  quantity  of  water  at  59^  F.,  the  most  soluble  sulphates  must  be  di»> 
solved  first,  and  consequently,  the  larger  the  excess  of  the  commercial  salt, 
the  more  readily  will  these  other  alkaloids  be  discovered  in  the  solation  b? 
means  of  the  ammonia  water  of  the  above  standard  strength.  (See  tiw 
very  interesting  paper  in  "  Amer.  Joum.  Ph."  1862,  417-429.) 

5.  The  presence  in  the  sulphates  of  cinchona  alicaloids  of  common  adil- 
terations  may  be  detected  as  follows : — 

The  sulphates  are  entirely  soluble  in  cold  dilute  sulphuric  acid,  and  entir^ 
dissipated  by  heat.  SulphcUe  of  lime  may  be  detected  by  its  insolobili^ 
in  alcohol,  and  by  remaining,  after  ignition,  on  a  piece  of  platina  foil 
Starch  would  remain  insoluble  in  dilute  acid  and  in  alcohol,  and  woold  be 
recognized  by  the  well-known  iodine  test.  Stearic  and  margaric  acids  and 
resins  would  float  in  the  acid  solution,  and  be  dissolved  by  ether.  Salicine, 
if  more  than  ten  per  cent,  were  present,  would  show,  with  concentrated  sol- 
))huric  acid,  a  red  color.  Phloridzin  would  be  detected  as  yielding  a  yellow 
color  with  the  same  reagent,  or  by  the  yellow,  red,  and  blue  color  imparted 
to  it  by  gaseous  ammonia  under  a  bell  glass.  Sugar  or  mannite  would  be 
blackened  by  concentrated  sulphuric  acid.  Oxalate  of  ammonia  would  be 
detected  by  giving  off  ammoniacal  vapors  with  caustic  potassa.  Solotioa 
of  caustic  baryta  dissolves  salicine^  phloridzin,  gum,  mannite,  &c,  hot 
leaves  the  alkaloids  and  sulphate  of  baryta ;  in  the  solution,  after  it  has  beei 
freed  from  baryta  by  carbonic  acid,  these  substances  may  be  detected. 

Besides  the  foregoing,  the  following  alkaloids  have  been  discovered 
in  various  barks. 

Aricinia,  C^H„N,Oj,  derived  from  Arica,  the  port  from  whence  the  bark 
is  sent,  is  prepared  like  the  other  cinchona  alkaloids,  and  crystallizes  in  white, 
transparent  needles,  which  gradually  develop  a  bitter,  warming,  sharp  taste, 
melt  between  35()Oand  374^,  are  insoluble  in  water,  soluble  in  ether,  alcohol, 
and  ammonia.     It  is  colored  green  by  concentrated  nitric  acid. 

The  salts  are  crystallizable,  bitter,  easily  soluble  in  water  and  alcohol, 
insoluble  in  ether. 

Paricinia  has  been  discovered  in  Para  bark,  by  Winckler. 

It  is  a  white  mass,  uuerystallizable,  electric  when  rubbed  to  powder,  little 
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8olabIe  in  water,  easily  soloble  in  ether  and  alcohol,  and  is  left,  after  eyapo- 
ration,  as  a  golden  yellow,  resinous  mass.   Its  salts  are  amorphous,  resinous. 

It  appears  to  bear  to  aricina  the  same  reflation  as  chinoidina  to  quinia. 

Fitayia,  discoyered  by  Peretti,  is.  prepared  from  the  aqueous  extract, 
which  is  exhausted  by  alcohol,  evaporated,  dissolved  in  water,  and  precipi- 
tated by  ammonia,  washed  with  ether,  and  crystallized  from  boiling  water. 

It  is  in  colorless  prisms,  volatile,  not  bitter.  Its  salts  are  bitter  and 
crystallizable. 

Carthetgia,  discovered  by  Gruner,  in  Carthagena  bark,  crystallizes  in 
needles,  is  tasteless,  insoluble  in  water,  soluble  in  alcohol. 

Its  salts  are  bitter,  crystallizable,  resembling  the  quinia  salts,  but  are  said 
to  be  destitute  of  febrifage  qualities. 

Emetia.     C«H„NO^ 

Emetia  is  the  active  principle  of  ipecacuanha,  and  is  also  present  in  the 
roots  of  several  species  of  Viola.  The  above  formula  is  that  of  Beich,  and 
if  doubled,  CJBi^fi^  has  a  close  relation  with  quinia,  namely,  CJ3.^1^fi^ 
+  6H0. 

The  root  is  extracted  by  acidulated  water,  and  precipitated  by  ammonia ; 
to  obtain  it  pure  and  white,  according  to  Merck,  it  is  dissolved  in  dilute 
muriatic  acid,  precipitated  by  corrosive  sublimate,  dissolved  in  alcohol,  de- 
eomposed  by  sulphuret  of  barium  to  precipitate  mercury,  and  sulphuric  acid 
to  precipitate  baryta,  diluted  with  water,  the  alcohol  evaporated,  and  the 
sulphate  of  emetia  precipitated  by  ammonia. 

It  is  a  white,  inodorous  powder,  not  crystalline,  of  a  bitter  taste,  soluble 
in  alcohol,  sparingly  so  in  water,  nearly  insoluble  in  ether  and  fixed  oih>, 
fusible  at  about  120^  F.  Its  native  salt  existing  in  the  root  is  taken  up  by 
water,  wine,  and  diluted  alcohol.  It  assumes  a  dirty  green  color  by  sul- 
phuric acid,  is  converted  first  into  a  yellow,  bitter,  resinous  substance,  after- 
wards into  oxalic  acid.  In  minute  doses  it  acts  as  a  powerful  emetic  ;  in 
larger  doses  it  is  poisonous.  Nearly  all  its  salts  are  easily  soluble  iii  water ; 
the  acid  salts,  according  to  Liebig,  are  crystallizable.  The  commercial 
emdia  is  very  impure,  and  not  preferable  for  ordinary  use  to  the  various 
Galenical  preparations  of  ipecac,  in  which  the  peculiar  astringent  and  acid 
principles  are  associated  with  the  alkaloid. 

The  emelinum  impurum  of  some  pharmacopoeias,  which  is  the  French 
emetin  color^e,  is  obtained  by  exhausting  the  alcoholic  extract  of  ipecacu- 
anha with  water,  neutralizing  with  carbonate  of  magnesia,  and  evaporating 
the  filtrate. 

Amicin. — According  to  the  analysis  of  Prof.  Walz  ('*Am.  Joum. 
Pharm.,"  1861,  450)  arnica  flowers  contain  no  alkaloid,  the  amicia  being 
a  ternary  glucoside,  free  from  nitrogen. 

EupaioHna  is  an  alkaloid,  almost  unknown,  prepared  by  Bighini  from 
the  European  water  hemp.  It  is  a  white  powder,  of  a  bitter  acrid  taste, 
soluble  in  alcohol  and  ether,  and  insoluble  in  water.  Its  sulphate  crystal- 
lizes in  needles. 

The  Ali;aloids  of  Strychnos  and  their  Salts. 

Strychnia  XJ.  §.  P.     C,,H^,0,.  (Equiv.  834.) 

The  Pharmacopoeia  directs  the  rasped  seed  of  nux  vomica ;  but,  as 
their  comminution  in  the  dry  state  is  a  work  of  no  little  diflSculty,  it 
is  best  to  first  heat  them  with  some  water,  or  expose  them  to  hot  steam ; 
they  will  become  thoroughly  softened,  and,  while  still  warm,  may  bo 
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easily  bruised  in  a  warm  mortar,  or  between  two  iron  cylinders ;  then 
theyare  treated  with  water  acidulated  with  muriatic  acid ;  after  ooo- 
centra tion,  the  muriate  thus  formed  is  decomposed  by  lime;,  which 
precipitates  the  strychnia  along  with  the  excess  of  lime  employed,  and 
some  impurities.  The  alkaloid  is  now  dissolved  out  frona  the  precipi- 
tate by  boiling  alcohol,  and  deposited,  on  evaporating  and  cooling. 
To  purify  it  still  further,  it  is  next  converted  into  a  sulphate,  boiled 
with  animal  charcoal,  and  precipitated  hj  ammonia.  St.  IguBJdus^ 
bean  contains  a  large  proportion  of  strychnia  and  less  brucia  than  nox 
vomica,  but  is  not  so  abundant  and  cheap. 

Strychnia,  as  thus  prepared,  is  a  white  or  grayish-white  powder  which 
may  be  crystallized  by  the  slow  evaporation  of  an  alcoholic  solution.  It  ii 
distinguished  by  extraordinary  bitterness.  It  is  solnble  to  a  limited  extent 
in  water,  and  nearly  insoluble  in  absolute  alcohol  and  ether ;  its  best  solvents 
are  70  per  cent,  alcohol,  and  volatile  oils ;  chloroform  dissolves  20  per  cent, 
and  olive  oil  one  per  cent,  of  strychnia.  Perfectly  pure  strychnia  is  not 
affected  by  nitric  acid.  The  following  are  its  most  reliable  tests  :  Bnb  a 
very  little  of  the  powder  with  a  drop  of  salpharic  acid  on  a  slab,  and  add  a 
minute  quantity  of  solution  of  chromate  of  potassa.  A  splendid  violet  color 
will  be  produced  if  it  contain  strychnia.  Or  thus :  add  a  little  of  %he 
powder  to  a  few  drops  of  sulphuric  acid  containing  j^jg  of  nitric  ;  it  will 
form  a  colorless  solution ;  but,  on  the  addition  of  a  little  peroxide  of  lead« 
a  bright  blue  color  will  be  developed,  which  will  pass  rapidly  into  violet, 
then  gradually  into  red,  and  ultimately  to  yellow.  Its  solution  in  snlphorie 
acid  is  colored  red  by  chloroas  and  chloric  acids,  and  by  chlorates ;  a  solu- 
tion of  the  rose-colored  sulphate  of  manganese  causes  a  violet  color,  the 
same  color  is  produced  by  ferridcyanide  of  potassium,  and  this  reaction  is 
not  affected  by  the  presence  of  other  organic  substances. 

The  salts  which  strychnia  forms  are  mostly  crystallizable  and  soluble. 
Their  solutions  are  precipitated  by  fixed  alkalies  and  their  carbonates,  and 
the  precipitate  is  insolable  in  an  excess  of  the  precipitant ;  the  precipitate 
caused  by  ammonia  dissolves,  but  afterwards  crystallizes  from  an  excess  of  it 
Bulphocyanide  of  potassium  produces  a  white  crystalline  deposit ;  the  pre- 
cipitate with  gaseous  chlorine  is  soluble  in  ether  and  alcohol.  If  acidulated 
with  tartaric  acid,  a  white  precipitate  occurs  by  bicarbonate  of  soda. 

Adulterations  with  mineral  substances  are  discovered  by  the  residue  left 
after  ignition  or  after  solution  in  boiling  alcohol.  Brucia  is  detected  faj  the 
red  color  on  the  addition  of  sulphuric  acid. 

The  following  salts  have  been  occasionally  used  in  medicine,  chiefly  on 
account  of  their  solubility.  They  are  mostly  prepared  by  neutralizing  the 
acid  with  strychnia,  and  evaporating: — 

Strychnise  sulphas  contains  T  Aq ;  it  crystallizes  in  prisms  and  cubes,  is 
efflorescent,  and  contains  75  per  cent,  strychnia.  It  is  used,  on  account  of 
its  solubility,  in  preference  to  the  alkaloid. 

Strychnise  nitras  crystallizes  in  needles  of  a  pearly  lustre,  which  arc  in- 
soluble in  alcohol. 

Strychnise  murias  is  in  silky  needles,  easily  soluble  in  alcohol. 

Strychnise  hydriodas  is  obtained  by  double  decomposition  as  a  white 
crystalline  powder,  little  soluble  in  water,  mord  in  alcohol,  and  containing 
nearly  73  per  cent,  strychnia. 

Strychnise  locfos  is  likewise  obtained  by  double  decomposition,  and  crys- 
tallizes in  flat  pearly  needles,  solnble  in  alcohol,  but  little  in  cold  water. 
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Strychnia  acetas  crystallizes  with  difficnltj  in  white  silkj  needles,  yerj 
soluble  in  alcohol  aud  water. 

Strychnia  tannas  is  a  white  precipitate,  scarcely  soluble  in  water. 

The  medicinal  nses  of  strychnia  are  those  of  a  tonic,  with  a  special  action 
upon  the  nerves  of  motion.  It  is  mnch  employed  in  a  yariety  of  diseases, 
lately  recommended  in  typhoid  fever  and  spermatorrhoea.  Doss,  one-twelfth 
to  one-sixth  of  a  grain. 

In  doses  exceeding  two  or  three  grains,  strychnia  is  one  of  the  most  power- 
ful and  fatal  of  poisons.  Immense  quantities  are  sold  for  the  purpose  of  kill- 
ing animals,  particularly  dogs,  on  whom  the  most  certain  and  rapidly  fatal 
effect  is  produced,  by  its  nse.  In  cases  of  poisoning  by  strychnia,  the  most 
prompt  and  vigorous  efforts  are  necessary  to  arrest  its  effects.  The  jaws 
must  be  prevented  from  becoming  permanently  closed,  as  in  tetanus.  Emetics 
should  be  tried,  but  will  seldom  act.  Tannic  acid  or  oiher  astringents  adminis- 
tered immediately  will  precipitate  the  alkaloid  in  an  insoluble  form.  Chloro- 
form has  been  found  to  arrest  the  effects  of  the  poison.  In  one  memorable 
case  I  saw  the  life  of  an  individual  saved  by  the  application  of  the  poles 
of  a  magnetic  battery  over  the  stomach,  which  aroused  that  organ,  and,  by 
excessive  vomiting,  produced  relaxation  of  the  spasm. 

Brucia.     C^gH^NjOg. 

If  strychnia  is  crystallized  from  a  hot  alcoholic  solution,  the  mother  liquor 
contains  nearly  all  the  brucia ;  but  it  may  be  entirely  freed  from  strychnia 
by  nitric  acid.  From  the  neutral  solution,  the  strychnia  salt  crystallizes 
first,  leaving  brucia  in  the  mother  liquor ;  the  acid  solution,  however,  sepa- 
rates the  brucia  salt  first  in  hard,  four-sided  prisms,  while  the  strychnia  salt 
crystallizes  afterwards  in  fine  needles. 

It  crystallizes  in  oblique  four-sided  prisms,  dissolves  in  850  parts  cold, 
500  parts  boiling  water,  is  easily  soluble  in  alcohol,  insoluble  in  ether ;  vola- 
tile oils  dissolve  a  small  quantity.  Chloroform  dissolves  56  per  cent.,  and 
olive  oil  nearly  two  per  cent.     It  contains  8  eq.  of  Aq. 

The  salts  are  bitter,  crystal lizable,  precipitated  by  alkalies  and  alkaline 
earths,  by  morphia  and  strychnia ;  an  excess  of  ammonia  dissolves  its  pre- 
cipitate ;  if  acidulated  with  tartaric  acid,  no  precipitate  occurs  on  the  addi- 
tion of  bicarbonate  of  soda ;  concentrated  nitric  acid  dissolves  brucia  and 
its  salts  to  an  intensely  red  fluid,  which  subsequently  acquires  a  yellowish 
red,  and  by  heat  a  yellow  tint ;  if  now  protochloride  of  tin  or  sulphuret  of 
ammonium  is  added,  an  intense  violet  color  is  produced ;  concentrated  sul- 
phuric acid  colors  it  at  first  rose-red,  afterwards  yellowish-green ;  chlorine 
gas  causes  no  precipitate. 

The  red  color  produced  by  nitric  acid  with  brucia  is  so  intense  that  Kerst- 
ing  has  proposed  a  solution  of  the  latter  in  1000  water  as  a  test  for  very 
minute  quantities  of  the  former;  one  100,000th  part  NO^  with  the  brucia 
solution,  over  a  layer  of  pure  SO,,  still  produces  at  the  margin  of  the  two 
liquids  a  rose-red  color,  changing  after  a  minute  to  yellow. 

Of  the  salts  used  medicinally,  the  neutral  sulphate  crystallizes  in  needles 
with  4Aq;  the  neutral  nitrate  is  a  gum-like  mass,  but  the  acid  nitrate  is 
crystallizable  in  four-sided  prisms.  Brucia  is  a  less  powerful  therapeutic 
agent  than  strychnia,  being  safely  employed  in  doses  of  from  two  to  four 
grains. 

Igasuria, 

The  mother  liquors  of  the  former  two,  after  their  precipitation  by  lime, 
contain  this  alkaloid. 
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It  cr^Btallizes,  is  very  bitter,  disBoIves  in  SOO  porta  boiling  w-nter,  in  wnk 

alcohol,  ID  acidB,  and  Rikalies.  Sulphuric  acid  imparts  a  rose  color,  whkfe 
turns  yellowisli  and  greenish. 

Tlie  salts  are  soluble,  crystal lizable,  and  poisonons.  Thejr  are  precip* 
tateil  in  preneiicc  of  tartaric  acid  by  alkaline  bicarbonatea. 

Schutzenbtrger  has  found  that  what  baa  been  called  Igasnria  is  a  miztm 
of  various  alkaloids,  which  he  purified  by  fractional  crystsllizatioD.  Tbfr 
are  all  colorless,  intensely  bitter,  poisonous  like  strychnia,  soluble  in  boiHi^ 
water  and  akuhol,  little  in  ether ;  the;  crystallize  in  transparent  needln  or 
pearly  scales,  are  colored  red  by  nitric  acid,  lose  their  water  of  rTjrntalliwt 
tioD  at  212°.  Their  salte  are  easily  crystal lizable.  They.are  dutingaiaM 
by  affixing  the  letters  of  the  alphabet : — 

Igaioria,  a,  Cj,H^N,0,+  KAq.  Very  little  mIqUs. 

"  6,  C^Hi.NjOi.+fiAq.  Littlfl soluble. 

"  e,  CuH^NjO^-|-ti.4(|.  Uoderfttalj  Bolnble. 

"  d,  C„H3jN,U,+a.Vq,               "               " 

"  ■    «,  C„Hj[NjO,-i-«A(i.  Soluble. 

"  /.  C^,Hj„NjO,4-6.Aij  or  SAq,      Uoderately  U)liibl«. 

"  0,  C„H^N,0,j+(!.'l<i.  Very  little  soluble. 

"  I,  C,.H,eN,n„+UAq.  Hoderatelj  soluble. 

"  i,  C^oH„N/J|,+6A(i.              "              " 

Curaria. — The  South  American  Arrow  poison  is  supposed  to  be  obtaiaed 
Itom  a  plant  of  the  family  Apocynacee.  BoussinganltandRonliu  diecovered 
in  it  an  nncrystaliiEable  alkaloid,  which  was  afterwards  snpposed  by  Mme 
chemists  to  be  identical  with  strychnia,  in  consequence  of  the  simiUiitj  of 
some  of  its  reactions.  This  has  recently  been  shown  to  be  a  mistake,  bow- 
ever ;  in  its  physiological  action  it  is  quite  the  opposite  of  strychnia,  and  ii 
regarded  by  some  physicians  as  almost  a  perfect  antidote  to  the  poisonoBi 
effects  of  that  alkaloid. 

It  is  amorphous,  yellowish,  bitter,  hygroscopic,  soluble  in  water  ud 
alcohol,  insoluble  in  ether  and  volatile  oils.     Its  salts  are  nii  crystal  lizable. 

Pereirina  is  obtained  from  a  Brazilian  bark,  known  there  by  the  names  of 
pignaciba,  pao  pcnte,  and  pao  pereirn.  It  is  prepared  like  the  cinchona 
alkaloids,  and  lastly  dissolved  by  ether.  It  is  a  yellowish- white  amorpboiu, 
bitter  mass,  on  melting  blood-red,  has  an  alkaline  reaction,  is  little  soluble 
in  water,  soluble  in  alcohol  and  ether.  Concentrated  sulphuric  acid  dissolna 
it  with  violet  color,  which  afterwards  turns  brown,  on  diluting  with  water, 
olivc-grpcn  and  grass-green.  Nitric  acid  dissolves  it  with  a  blood-red  cok>r, 
changing  \a  grayish -brown.  The  salts  are  Utile  known,  they  are  predpi- 
tated  by  the  oxalates,  and  are  said  to  have  febrifuge  properties. 

Cantina  is,  according  to  Lnnderer,  contained  in  the  seeds  of  the  "  ClusU 
tree,"  is  crystallizable,  bitter,  insoluble  in  water,  soluble  in  alcohol,  ether,  and 
dilute  acids,  and  precipitated  from  the  latter  solution  by  alkalies. 

C'oni'ofuulinawas  obtained  by  Marquart  from  Scammouy  root ;  itssolphaU 
crystalliztis  in  radiatiug  prisms. 

Alkaloids  of  the  Solahagbjb. 

Sotania. — The  following  comprises  the  older  statements  with  r^;ard  to 
this  principle  : — 

It  is  prepared  from  the  potato  germs  by  maceration  with  water  acidnlated 
with  muriatic  acid,  mixing  with  hydrate  of  lime,  and  exhansting  the  precipi- 
tate with  boiling  alcohol ;  on  cooling  the  greater  part  is  separated.  It  cryfr 
tallizes  in  colorless  prisms,  without  odor ;  its  tasle  U  faintly  bitter,  n 
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causes  a  persistent  acrid  feeling  in  the  throat  It  has  an  alkaline  reaction, 
is  little  soluble  in  cold  water,  ether,  alcohol,  and  fixed  oils.  It  is  a  weak 
base,  its  salts  are  soluble,  few  crjstallisable,  and  have  a  bitter  taste,  with 
lasting  acrimony. 

Solania,  as  obtained  from  the  varions  species  of  Solannm,  according  to 
Moitessier,  differs  to  a  considerable  extent  in  its  physical  properties.  Va- 
rions different  alkaloids  have  probably  been  confounded  under  this  name. 
Prepared  from  Solannm  dulcamara,  it  has  the  composition  C^gH^NOi^  and 
all  its  salts  are  amorphous. 

Zwenger  announced  a  few  years  since  that  solania,  a  weak  base,  is  split 
OB  boiling  with  dilute  acids  into  glucose  and  a  stronger  base,  which  he  called 
9olanidia,  C^H^O^  which  is  colored  intensely  red  by  sulphuric  acid. 

If  solania  is  treated  with  cold  concentrated  mineral  acids  for  several  days, 
or  if  solanidia  is  boiled  with  diluted  acids,  the  precipitate  contains  another 
alkaloid,  solanieda,  for  which  the  formula  CgoH^O  has  been  found.  It  is 
amorphous,  yellowish,  nearly  tasteless,  almost  insoluble  in  alcohol,  ether,  and 
water.     Its  salts  are  deep  yellow,  amorphous,  bitter,  and  as^ngent 

O.  Gmelin,  however,  asserts  that  it  contains  no  nitrogen,  but  that  solanidia 
forms  compounds  with  acids  and  with  PtCl,.  Delffis  regards  solania  as 
homologous  with  saponin,  smilacin,  and  salicin. 

Kromayer  states  that  the  solania  which  is  prepared  with  mineral  acids, 
invariably  contains  solanidia,  the  more  if  treated  at  an  elevated  temperature, 
and  the  latter  can  be  dissolved  by  benzin.  If  potato  germs  are  expressed, 
the  liquid  treated  with  excess  of  lime,  the  precipitate  exhausted  by  boiling 
alcohol,  and  the  gelatinous  mass  separating  on  cooling  repeatedly  pressed 
and  redissolved,  colorless  acicular  crystals  are  obtained  which  are  insoluble 
in  ether.  The  expressed  germs,  treated  in  the  cold  with  sulphuric  acid  and 
afterwards  with  lime,  &c.,  yield  amorphous  solania,  containing  solanidia. 

Dulcamarina,  C^H^O^,  (f)  is  said  to  exist  in  early  spring  in  the  stem 
of  bittersweet  besides  solania.  It  is  prepared  by  evaporating  the  infusion 
with  marble  dust,  exhausting  the  extract  with  strong  alcohol,  evaporating, 
removing  the  lactate  of  lime,  adding  ammonia,  precipitating  with  tannin, 
and  treating  the  precipitate  with  hydrated  oxide  of  lead  and  alcohol. 

Yellowish- white,  amorphous,  bitter,  afterwards  sweet,  little  soluble  in 
water,  ether  and  acids,  readily  in  alcohol. 

Atropia.    Cj^HJ^fO,.  (Equiv.  289.) 

This  alkaloid  and  its  sulphate  have  been  made  officinal  in  the  Phar- 
macopoeia of  1860;  it  is  prepared  by  the  following  process: — 

Powdered  belladonna  root  is  exhausted  by  alcohol ;  this  is  distilled 
oflF  from  the  tincture,  the  residue  acidulated  with  sulphuric  acid, 
diluted  with  water  and  filtered  through  paper ;  the  filtrate  is  decom- 
posed with  potassa  and  repeatedly  agitated  with  fresh  portions  of 
chloroform ;  the  chloroformic  solution  is  evaporated  spontaneously. 

Thus  prepared  it  is  in  yellowish  needles  of  a  silky  lustre,  without  odor, 
and  of  a  bitter,  acrid,  almost  metallic  taste ;  it  dilates  the  pupil  more  than 
any  other  alkaloid  ;  to  act  on  the  pnpil,  atropia  must  have  entered  the  cir- 
culation (Harley).  It  melts  at  212^,  is  soluble  in  200  parts  of  cold  (300 
parts  at  60°  U.  S.  P.),  50  parts  of  boiling  water,  without  crystallizing  on 
cooling,  by  continued  boiling  it  dissolves  in  30  parts  of  water,  from  which 
the  greater  part  crystallizes ;  it  dissolves  in  1^  parts  cold  alcohol ;  the  solu- 
tion in  B  parts  of  boiling  ether  gelatinizes  on  cooling  into  a  transparent 
jelly.     Chloroform  dissolves  50,  olive  oil  2.3  per  cent  atropia.     The  salts 
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are  crystallizable  with  difficulty  without  odor,  and  with  the  taste  of  atropit^ 
they  are  mostly  soluble  in  water,  alcohol  and  alcoholic  ether.  Dot  in  piin 
ether ;  all  are  very  poisonous.  Snlphurir  acid  dissolves  the  alkaloid  witboet 
color,  after  some  time  the  solution  turns  red  and  black.  It  is  colored  yellov 
by  chlorine.  Nitric  acid  dissolves  it  with  a  pale  yellow  color,  aAerwardi 
orauge,  then  colorless.  The  solution  is  then  still  precipitated  bj  tannin,  hat 
does  not  contain  any  atropia,  as  the  pupil  is  not  dilated. 

In  contact  with  air  it  is  easily  converted  into  another  alkaloid,  which  Ber- 
zelius  has  called  tropia.  It  is  very  soluble  iu  water,  yellowish,  not  crjtitai- 
lizable,  of  a  disagreeable  odor,  and  strong  alkaline  reaction.  According  to 
Ludwig  &  Pfeiffer,  atropia  by  being  boiled  with  chromate  of  potassa  aid 
diluted  sulphuric  acid  gives  off  benzoic  acid,  and  on  the  addition  of  potaoa 
liberates  propylamina.     {See  "Am.  Journ.  Pharm.,"  1862,  p.  33.) 

Atropiee  sulphas,  U.  S.  P.,  is  prepared  by  dissolving  the  alkaloid  in 
strong  ether  and  neutralizing  with  sulphuric  acid,  diluted  with  a  little 
alcohol ;  the  sulphate  is  precipitated  as  a  white  crystalline  powder. 

It  is  very  soluble  in  water  and  in  alcohol,  insoluble  in  ether,  nentral  to 
litmus,  entirely  dissipated  by  heat.  Its  uses  are  as  a  local  anodyne  in  solu- 
tion and  ointment,  2  to  4  grains  to  the  ounce,  and  for  subcotaDeons  injectioB 
in  neuralgia.  For  dilating  the  pupil  1  grain  is  dissolved  in  four  flaidradras 
of  distilled  water,  and  a  drop  or  two  applied  to  the  inner  surface  of  the  lid. 
Dissolved  in  100  parts  of  water  one  or  two  drops  have  been  recommended  u 
a  local  anaesthetic  to  facilitate  the  extraction  of  teeth.  The  dose  intemallj 
is  ^th  of  a  grain. 

Atropise  valerianas  has  recently  been  much  recommended  in  dironie 
nervous  complaints  ;  it  is  prepared  by  dissolving  atropia  and  valerianic  acid 
separately  in  strong  ether,  cooling  the  solutions  down  to  32^,  mixing  and 
crystallizing  at  between  10  and  16^  F.  The  crystals  are  soft  at  68^,  fuse 
at  90^,  and  turn  yellow  by  light  and  air.     Dose,  the  same  as  of  sulphate. 

Belladonnia  is  the  yellow  resin  adhering  to  atropia  and  preventing  it  from 
crystallizing. 

Crude  atropia  is  dissolved  in  a  weak  acid,  neutralized  by  carbonate  of  potasM 
to  separate  a  body  opalescing  in  blue,  an  alkali  is  added,  taking  care  not  to 
produce  a  pulverulent  precipitate,  as  long  as  the  precipitate  appears  oily 
and  resin-like,  this  is  collected  on  linen,  dissolved  in  an  acid,  treated  with 
animal  charcoal,  if  necessary  again  fractionally  precipitated,  and  dissolved 
iu  absolute  ether. 

A  gum-like  mass  remains  behind,  of  little  bitterness,  and  a  burning,  sharp 
taste  ;  it  melts  on  heating  and  decomposes  with  the  smell  of  hipparic  acid ; 
it  is  easily  soluble  in  pure  and  officinal  ether,  in  absolute  and  dilute  alcohol, 
scarcely  soluble  in  water  ;  though  strongly  alkaline,  it  is  less  so  than  atropia; 
from  the  sulphate  it  is  precipitated  by  ammonia  as  a  white  powder,  which 
soon  becomes  resin-like.  It  was  discovered  by  Hiibschmann.  It  is  most 
likely  a  product  of  decomposition  from  atropia. 

Atrosia  is  the  name  given  by  Hiibschmann  to  a  black  body,  precipitated 
by  ammonia  from  an  aqueous  solution  of  the  alcoholic  extract  of  the  root; 
it  is  insoluble  in  alcohol,  water,  and  ether,  but  dissolves  in  dilute  acids  with 
u  red  color.  It  is  probably  the  cause  of  the  red  color  of  the  juice  of  the 
fruit,  and  may  be  an  alkaloid. 

Daturia  is  obtained  from  stramonium  seed  by  the  above  process  for 
atropia ;  it  has  been  proved  to  be  chemically  identical  with  atropia  Its 
pharmaco-dynamical  properties  have  been  studied  by  Professor  Schroff,  and 
carefully  compared  with  those  of  atropia.     His  conclusions  are,  that  their 
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qoalitative  action  is  alike,  bnt  that  there  exists  a  vast  difference  in  their  in- 
tensity, atropia  being  nearly  twice  as  powerfal  as  datnria. 

Is  there  no  doobt  at  all  about  their  chemical  identity  ? 

Hyoscyamta  is  obtained  from  the  seeds  of  hyoscyamns  by  the  process  for 
atropia. 

It  crystallizes  in  needles  of  silky  Instre,  when  dry  and  pnre  without  odor ; 
the  moist  and  impure  has  a  disagreeable  narcotic  tobacco  smell ;  its  taste  is 
acrid,  tobacco-like.  With  a  carefully  regulated  heat  it  may  be  distilled.  It 
has  a  strong  alkaline  reaction,  dissolves  very  readily  in  water,  alcohol,  and 
ether ;  and  is  easily  decomposed  when  in  solution.  Nitric  acid  dissolves  it 
without  coloration ;  sulphuric  acid  colors  it  brown. 

Of  the  salts,  some  few  are  crystallizable ;  they  must  be  evaporated  in 
vacuo  to  prevent  them  from  becoming  oxidized  ;  they  are  soluble  in  water 
and  alcohol,  without  smell,  and  have  the  taste  of  the  base. 

Capsicina  is  stated  by  Witting  to  be  contained  in  the  integuments  of  the 
seeds  of  red  pepper ;  it  is  said  to  be  a  crystalline  powder,  insoluble  in  cold 
water  and  ether,  little  soluble  in  hot  water  and  alcohol.  Its  sulphate,  nitrate, 
and  acetate  are  crystallizable,  soluble  in  water,  insoluble  in  alcohol,  and  pre- 
cipitated by  alkalies. 

Buxina  was  prepared  by  Faur6  from  the  leaves  of  boxwood,  and  de- 
scribed as  a  white  powder,  bitter,  sternutatory,  soluble  in  water,  alcohol, 
and  ether,  and  yielding  with  acids  salts,  which  crystallize  with  difiSculty. 

Prof.  Walz  has  announced  that  this  alkaloid  is  identical  with  bebeerina. 
(See  below.) 

Crotonina, — Brandes  has  separated  from  the  seeds  of  Croton  tiglium 
small  crystals,  fusible  when  heated,  scarcely  soluble  in  boiling  water,  soluble 
in  boiling  alcohol,  with  an  alkaline  reaction.  Its  phosphate  and  sulphate 
are  crystallizable. 

Euphorhina  is  a  colorless,  brittle  mass,  inodorous,  bitter,  and  acrid,  in- 
soluble in  water  and  ether,  soluble  in  alcohol,  decomposed  by  concentrated 
sulphuric  and  nitric  acids ;  its  salts  are  amorphous.  It  was  obtained  by 
Buchner  and  Herberger. 

Bebeerina^  C^gH^NO^  is  the  only  alkaloid  as  yet  discovered  in  the  natural 
order  of  Lauracese.  The  suggestion  of  Walz  that  bebeeru  bark  might  be 
derived  from  a  Euphorbiaceous  tree,  is  merely  based  on  the  asserted  identity 
of  this  alkaloid  with  buxina,  which  fact  has  comparatively  little  weight 
since  some  other  alkaloids  have  been  proved  to  exist  in  several  different 
families  of  plants. 

It  is  best  obtained,  in  a  pure  state,  from  the  impure  commercial  sulphate 
by  precipitating  its  solution  with  ammonia,  redissolving  the  washed  precipi- 
tate in  acetic  acid,  adding  an  excess  of  acetate  of  lead,  precipitating  by 
potassa,  and  exhausting  the  precipitate  by  strong  ether;  the  yellowish 
syrup  left  after  the  evaporation  of  the  ether  is  dissolved  in  absolute  alcohol, 
which  solution  on  being  gradually  poured  into  cold  water,  yields  a  floccu- 
lent  precipitate,  which  is  free  from  color  after  washing  and  drying. 

It  is  amorphous,  inodorous,  bitter,  of  an  alkaline  reaction,  fusible  at  356^, 
scarcely  soluble  in  water,  readily  soluble  in  ether  and  alcohol.  The  salts 
are  bitter,  amorphous,  precipitated  white  by  sulphocyanide  and  by  iodide 
of  potassium. 

The  commercial  Sulphate  of  bebeerina  is  in  dark-brown  glittering  slabs, 

readily  soluble  in  water  by  the  aid  of  acids.     It  is  esteemed  as  a  tonic  and 

antiperiodic,  much  prescribed  in  London  in  doses  of  three  to  ten  grains,  to 

the  amount  of  a  scruple  or  a  drachm,  between  the  paroxysms  of  intermitteuts. 

42 
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Sepeerina  (fh>m  the  Datch  name  sepecri  for  bebeem}  remains  bebnd 
after  the  exhaostion  of  bebeerina  bj  ether. 

Amorphous,  reddish-brown,  little  soluble  in  water,  soluble  in  dcohoL  The 
salts  are  amorphous,  of  a  brown  color,  and  generally  obtained  in  yctj  shill- 
ing laminflB,  almost  resembling  crystalline  scales. 

Piperina,  C^B.^^^O^ — Powdered  pepper  is  exhausted  bj  alcohol ;  thii 
is  distilled  off,  the  extract  dried  with  lime  in  a  water  bath,  wherebj  the  raiB 
becomes  insoluble  while  piperina  is  taken  up  by  alcohol 

It  crystallizes  in  four-sided  prisms,  colorless  when  pure,  when  diewed  for 
some  time  developing  a  hot  peppery  taste,  scarcely  soluble  in  water,  easi^ 
in  alcohol,  less  in  ether,  the  solution  is  neutral  to  litmus,  and  has  a  bumiBg 
pepper  taste.  It  melts  at  212^,  losing  2  equiyalents  of  water.  It  dissolfes 
in  cold  sulphuric  acid  with  a  deep  red  color ;  concentrated  nitric  acid  dt- 
composes  it,  the  brown  mass  dissolves  in  potassa  with  a  red  color,  and  yiddt 
on  boiling  piperidina.  By  continued  boiling  with  an  alcoholic  solatioii  of 
potassa,  it  splits  into  piperic  acid  and  piperidina,  GMH^^Og+SHOaB 

C^H„N  +  C^H^O,(Pl^). 

It  has  been  recommended  as  an  energetic  and  rapid  febrifbge,  though 
chiefly  used  in  combination  with  quinia.  It  is  given  in  doses  of  8  to  4 
grains,  but  may  be  increased  to  60  grains  in  24  hours  without  injmioai 
effects.  Landerer  believes  that  the  same  alkaloid  is  also  contained  in  thi 
berries  of  Schinus  mollis,  Terebinthacesd.  {See  "Adl  Jonm.  Pharm.," 
1863,  15t.) 

Piperidina,  C«,H„N,  is  probably  ethyl-allyl-amina  N(C^B[.-fCgH,+H). 

It  is  a  colorless  liquid,  strongly  alkaline,  of  an  ammoniacal  and  peppery 
odor  and  taste,  lighter  than  water,  in  which  it  dissolves  in  all  proportidis; 
boiling  point  223^  F. ;  it  precipitates  the  salts  of  the  metallic  oxides.  Ito 
salts  are  crystallizable.    . 

Piperic  acid,  V\^^=^G^^O^  is  nearly  insoluble  in  water,  slightly  soluble 
in  ether,  readily  in  boiling  alcohol ;  fusible  at  300^,  partly  sublimable  at  39(^ 
with  the  odor  of  coumarin ;  sulphuric  acid  colors  it  blood-red,  and  it  yields 
with  PCI,  vennilion-red  crystals.  Piperate  of  Piperidina  crystallixes  is 
colorless  silky  scales,  turning  yellow  in  the  air,  fusible  at  248^ ;  piperina 
cannot  be  obtained  from  them. 

Veratria  TJ.  S.  P. 

Veratria  is  procured  from  cevadilla  seeds  J)y  treating  them  with 
alcohol,  evaporating  the  tincture  to  an  extract^  and  treating  this  with 
water  acidulated  with  sulphuric  acid ;  this  solution,  containing  sul- 
phate of  veratria,  is  next  evaporated  to  a  syrupy  consistence,  decom- 
posed by  magnesia,  which  is  added  in  slight  excess ;  the  precipitated 
veratria  thrown  down  is  now  washed  and  separated  from  the  excess 
of  magnesia  by  alcohol,  from  which  it  is  obtained  by  evaporation,  bnt 
requires  still  further  purifying  with  animal  charcoal,  &c.  A  pound 
of  the  seeds  yields  about  a  drachm  of  veratria. 

This  product  is  a  white,  uncrystallizable  powder,  extremely  acrid  wbea 
diffused  in  the  air,  producing  excessive  irritation  of  the  nostrils.  It  is 
freely  soluble  in  alcohol,  less  so  in  ether,  and  almost  insoluble  in  water,  bat 
soluble  in  diluted  acids,  from  which  ammonia  and  solution  of  tannin  throv 
down  white  precipitates.  Among  its  most  striking  peculiarities  are  the 
intense  red  color  it  assumes  on  the  addition  of  sulphuric  acid,  and  tiie  yel- 
low solution  it  forms  with  nitric.     Yeratria,  as  procured  by  the  officiuAi 
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process,  is  a  complex  body,  and  contains  two  alkaloids,  aabadillia  and 
'  jerviay  with  some  resinoos  matter. 

The  medical  uses  of  yeratria  are  confined  chiefly  to  goaty  and  neuralgic 
affections,  in  the  treatment  of  which  it  is  used  intemdly  in  doses  of  one- 
twelfth  to  one-sixth  grain,  repeated,  or  externally,  in  ointment,  of  abont  9J 
to  the  ounce ;  it  has  lately  also  been  recommended  in  typhoid  feyer. 

The  following  is  the  process  for  obtaining  the  alkaloids  pare : — 

Veratria,  Og«H^N,0,^ — Commercial  yeratria  is  dissolyed  in  much  alcohol, 
and  mixed  with  water  until  a  precipitate  just  commences  to  appear ;  on 
spontaneous  eyaporation,  a  white,  crystalline  powder  is  obtained,  mixed 
with  a  brown,  resinous  mass,  which  can  be  remoyed  by  washing  with  cold 
alcohol.  The  powder,  if  dissolyed  in  strong  alcohol,  and  eyaporated  spon* 
taneously,  leayes  large,  rhombic,  colorless  prisms,  which  effloresce  in  the 
air,  become  porcellaneous  and  pulyerulent,  are  insoluble,  but  rendered  opaque 
in  boiling  water,  readily  soluble  in  alcohol  and  ether.  Bulphiiric  acid 
colors  it  yellow,  then  carmine  red ;  muriatic  acid  produces  a  deep  yiolet 
solution  with  oily  drops  on  the  surface.  The  acids  are  completely  neutralized, 
but  the  solutions  do  not  crystallise  on  eyaporation. 

SahadiUia^  C^J^fit»  crystallises  in  colorless  prisms,  which  are  soluble 
in  boiling  water,  melt  at  390^  F.,  and  haye  a  yery  acrid  taste.  It  is  easily 
soluble  in  alcohol,  but  does  not  crystallize  from  tMs  solution ;  it  is  insoluble 
in  ether,  and,  from  its  solution  in  dilute  sulphuric  acid,  is  not  precipitated 
by  ammonia.     It  is  not  sternutatory.    (Hiibschmanii.) 

e/eruta,  GJl^fi^ — The  precipitate  by  soda,  containing  the  alkaloids, 
is  boiled  with  dilated  sulphuric  acid ;  on  cooling,  the  sulphate  of  jeryia  ie 
precipitated.  The  precipitate  may  be  decompmied  by  carbonate  of  soda, 
and  recrystallized  from  alcohol. 

It  is  nearly  insoluble  in  water,  soluble  in  alcohol,  crystallises  in  colorless 
prisms  with  4  Aq,  loses  its  water  of  crystallization  on  heating,  melts  at  875^, 
and  is  decomposed  at  a  higher  heat. 

Jeryia  and  its  soluble  salts  are  precipitated  from  their  solutions  by  muri- 
atic, sulphuric,  and  nitric  acids,  forming  therewith  nearly  insoluble  salts ; 
they,  howeyer,  dissolye  in  alcohol. 

Colchicia. — According  to  Aschoff,  the  root  is  to  be  exhausted  by  cold 
water,  precipitated  by  bMic  acetate  of  lead,  the  filtrate  neutralized  by  car- 
bonate of  soda,  the  filtrate  precipitated  by  tannin,  this  precipitate  washed, 
expressed,  dissolyed  in  eight  parts  alcohol,  and  digested  with  freshly  pre- 
cipitated oxide  of  iron ;  the  filtrate  is  eyaporated,  the  residue  dissolyed  in 
a  mixture  of  equal  parts  of  alcohol  and  ether,  eyaporated,  uid  again  dis- 
solyed in  water. 

The  corm|t  gathered  in  spring  yielded  but  .75  grains,  in  the  fall  as  high  as 
6.5  grains  from  the  pound  ;  the  seed  16  grains  to  the  pound. 

It  is  a  white,  amorphous  mass,  of  a  bitter,  not  acrid  taste,  without  odor, 
when  moist  of  a  feeble  narcotic  odor.  It  is  easily  decomposed  in  aqueous 
solution,  is  not  sternutatory  or  hygroscopic,  is  fusible  and  inflammable,  easily 
soluble  in  water  and  alcohol,  less  in  absolute  ether.  It  has  no  reaction  on 
yegetable  colors.     The  following  is  its  behayior  to  reagents : — 

It  is  soluble  in  SO,,  with  a  clear  yellow  color ;  in  NO5,  yellow ;  the  un- 
dissolyed  colchicia  is  brownish-red,  then  yiolet,  brownish-green,  brown-red ; 
fuming  NO3  (containing  nitrous  acid)  imparts  to  it  a  yiolet  or  indigo-blue, 
afterwards  yellow,  color.  The  solution  of  ^dW  colchicia  is  colored  lemon 
yellow  by  muriatic  acid.  Bichromate  of  potassa  and  sulphuric  acid  impart 
a  green  color.  Iodine  causes  a  kermes-colored,  gelatinous  precipitate, 
soluble  in  alcohol  and  water.     Chlorine  water  a  yellow  precipitate,  soluble 
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with  orange  color  in  ammonia.  No  crystallizable  componnds  hare  bees 
obtained  with  acids,  except  that  J.  E.  Carter  thinks  he  obtained  a  crystalliM 
sulphate. 

Uiibschmann  was  unable  to  saturate  two  drops  of  dilate  salphnric  acid 
with  colchicia,  though  he  and  Carter  both  found  it  to  act  slowly  on  reddened 
litmus  paper,  and  on  paper  colored  with  rhubarb. 

Oberlin  disputes  the  existence  of  a  base  colchicia,  so  does  Walz,  wIm 
renders  it  probable  that  it  is  a  glucoside.  An  alkaloid  does,  howeyer,  ap- 
pear to  exist  in  colchicum,  since  the  infusion  yields  precipitates,  both  witk 
Sonnenschein's  and  Mayer^s  tests. 

By  external  application,  several  painful  cases  of  rheumatism  have  beei 
relieved  by  it.  If  given  internally,  one-sixtieth  (^V)  grain  three  times  daily, 
continued,  if  necessary,  for  several  weeks,  has  a  most  salutary  effect  in  riiea- 
matic  complaints.  It  opens  the  bowels  even  of  those  who  haye  been  snier- 
ing  from  constipation.  (See  Thesis  of  J.  E.  Carter,  of  Philadelphia, 
"Am.  Joum.  Pharm.,"  voL  xxx.  p.  205.) 

Colchiceine,  C^H^O^. — Oberlin  obtained  no  colchicia  by  G(«iger  and 
Hesse's  process,  but,  on  dissolving  the  product  in  water,  acidnlating  witk 
muriatic  acid,  evaporating  until  of  an  intense  yellow  color,  a  white  preci- 
pitate was  thrown  down  by  water,  crystallizing  from  alcohol  and  ether  in 
pearly  lamellse,  of  an  intensely  bitter  taste,  neutral  to  test  paper,  nearly  ia- 
soluble  in  water,  soluble  in  alcohol,  ether,  woodspirit,  chloroform,  ammonia^ 
and  potassa ;  in  ferric  chloride  with  green,  in  sulphuric  acid  with  yellow,  in 
muriatic  acid  with  pale  yellow,  in  nitric  acid  with  intense  yellow  color, 
changing  to  violet,  deep  red,  light  red  and  yellow.     It  is  very  poisonous. 

It  remains  to  be  investigated  whether  or  not  it  is  a  product  of  decompo* 
sition  of  colchicia  by  the  influence  of  muriatic  acid. 

Apirina  was  obtained  by  Bizio  from  the  seeds  of  Cocos  lapidea.  It  is 
white,  inodorous,  of  a  sharp  taste,  fusible,  soluble  in  600  p.  water,  wiiboat 
alkaline  reaction ;  forms  with  acids  crystalline  salts,  which  are  less  soluble 
in  hot  than  in  cold  water. 

Tests  for  Distinguishing  the  Alkaloids. 

The  following,  taken  from  Dr.  A.  T.  Thompson,  conveys  in  a  compact 
form,  the  leading  facts  applicable  to  distinguishing  the  alkaloids.  Some 
general  characteristics  are  noticed  at  the  beginning  of  this  chapter,  and  tht 
particular  ones  under  the  several  heads. 

Method  of  Distinguishing  the  following  Vegetable  Alkaloids — Atropi^ 
Brucia,  Delphia,  Emetia,  Morphia,  Solania,  Strychnia,  Verairia — when 
they  are  in  powder. 

Treat  the  powder  first  with  nitric  acid,  which  is  colored  r^  by  hmcia, 
delphia,  morphia^  and  the  strychnia  of  commerce,  but  not  by  pore  strych- 
nia. If  the  reddened  acid  become  of  a  violet  hue  on  the  addition  of  pro- 
tochloride  of  tin,  after  the  nitric  solution  has  cooled,  the  alkaline  powder  \$ 
hrucia ;  if  the  reddened  acid  gradually  become  black  and  carbonaeeouR.  it 
is  delphia.  If  the  powder  be  soluble  without  decomposition,  and  decom- 
poses iodic  acid,  evolving  free  iodine,  it  is  morphia;  if  it  is  not  fhsible,  snd 
does  not  dect)mpose  iodic  acid,  it  is  strychnia.  If  the  powder  greens,  in- 
stead of  reddening  nitric  acid,  it  is  solania ;  if  it  is  insoluble  in  ether,  sod 
does  not  redden  nitric  acid,  it  is  emetia ;  if  it  be  soluble  in  ether,  and  doef 
not  redden  nitric  acid,  but  melts  when  heated,  and  volatilizes,  it  is  atropia; 
if  it  is  thus  affected  by  ether  and  nitric  acid,  but  is  not  volatiliaed,  it  ii 
verairia. 
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Thx  Ternary  Alkaloids. 

Sparteina,  C^H^N. — A  concentrated  decoction  of  broom  is  distilled  with 
soda,  and  seyeral  times  rectified. 

It  is  a  colorless  oil,  which,  in  contact  with  water,  soon  becomes  opalescent, 
and  is  colored  brown  by  the  air ;  it  is  heavier  than  water,  smells  faintly  like 
anilina,  has  a  very  bitter  taste,  and  is  narcotic ;  its  boiling  point  is  550^  F. 
Acids  are  perfectly  neutralized ;  the  salts  are  solable,  the  muriate  and  nitrate 
not  crystallizable. 

Conia,  C^H^N,  is  most  abundant  in  the  fresh  plants  gathered  before 
flowering,  and  in  the  seed,  from  which  it  is  obtained  by  distillation  with 
caustic  potassa,  purifying  the  sulphate  by  dissolving  it  in  alcoholic  ether, 
and  again  distilling  with  potassa.  Thus  obtained  it  frequently  contains 
methyl  and  ethyl-conia. 

Conia  is  a  volatile  colorless  or  yellowish  oily  fluid  (specific  gravity  .87), 
with  a  very  characteristic  odor  resembling  that  of  the  urine  of  the  mouse. 
It  boils  at  338^,  is  neutral  to  test  paper  when  anhydrous,  but  decidedly 
alkaline  when  containing  some  water.  It  is  soluble  in  100  parts  of  water, 
floating  on  its  surface  when  distilled  with  it  Alcohol  dissolves  it  readily, 
as  also  ether,  the  fixed  and  volatile  oils.  It  does  not  dilate  the  pupil,  but  is 
extremely  poisonous. 

Like  other  volatile  alkaloids  of  the  composition  of  substituted  ammoni% 
it  occasions  white  clouds  when  approached  with  a  rod  moistened  with  muri- 
atic acid.  This  test,  when  applied  to  the  extract  of  conium,  after  adding 
to  it  on  a  tile  a  few  drops  of  solution  of  potassa,  is  resorted  to,  in  con* 
section  with  the  odor,  in  judging  of  the  quality  of  that  extract 

When  exposed  to  the  air,  conia  undergoes  oxidation,  being  converted  into 
a  brown  resinous  matter,  ammonia,  and  butyric  acid ;  butyric  acid  is  also 
formed  by  the  reaction  with  nitric  and  chromic  acids.  By  muriatic  acid  gas 
it  is  colored  purple,  changing  to  blue ;  chlorine  produces  thick  white  vapors 
of  a  lemon  odor. 

It  neutralizes  the  acids,  forming  soluble  salts,  some  of  which  are  crystal- 
lizable, while  those  with  oxygenated  acids  are  mostly  decomposed  on  evapo- 
ration and  leave  a  gummy  residue. 

Methylconiay  Cj^Hj^N,  resembles  conia  in  physical  and  chemical  proper- 
ties, and  can  be  distinguished  from  it  only  by  elementary  analysis. 

JBtkylconia,  CgoH^,  is  very  similar,  but  less  soluble  in  water. 

In  this  connection  it  is  proper  to  mention  the  quaternary  alkaloid,  disco- 
vered by  Wertheim,  accompanying  conia. 

Conhydrina,  qJeL^O^  occurs  chiefly  in  the  flowers  and  seed  of  conium ; 
to  prepare  it>  the  cruae  conia  is  neutralized  with  sulphuric  acid,  the  salt  ex- 
tracted with  alcohol  to  separate  ammonia,  evaporated,  treated  with  concen- 
trated caustic  potassa,  then  with  ether ;  this  is  distilled  off,  and  by  very  slow 
fractional  distillation  in  an  oil  bath,  the  conia  is  separated;  between  300^ 
and  400^  crystals  of  conhydrina  are  sublimed. 

It  is  in  colorless,  pearly  crystalline  lamellae,  sublimes  slowly  below  212^,  is 
soluble  in  water,  alcohol,  and  ether;  by  distillation  with  anhydrous  phos- 
phoric acid,  conia  is  obtained,  2H0  being  abstracted :  NCj^H^Og — 2H0«b 

Its  action  on  animals  is  similar  to  conia,  but  much  weaker.  The  salts 
have  not  been  studied. 

CiciUina. — The  root  of  Cicuta  virosa  yields,  according  to  Polex,  by  ex- 
hausting with  a  diluted  acid  and  distillation  with  an  alkali,  Uiis  alkaloid,  which 
has  a  very  agreeable  odor. 
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Charophyllina. — Its  sulphate  was  obtained  by  Polstorf  hj  distillmg  tlx 
fruit  of  Chflerophjilam  balbosum  with  potassa,  and  neutralizing  the  disulku 
by  salpharic  acid  ;  iridescent  laminae. 

Aribina,  C^^H^^N,  was  obtained  by  Rieth  from  the  Brasilian  tree  Aniik 
mbra,  and  is  remarkable  for  being  the  first  natural  regetable  alkali  of  temn 
composition  which  is  solid  at  ordinary  temperature. 

Hygrina  is  a  volatile  base  obtained  by  Lossen  from  coca  leaveB ;  iti  odor 
recalls  that  of  propylamina ;  it  is  not  poisonous.  It  is  probably  a  prodnei 
of  decomposition. 

Lobelina  was  discovered  by  the  late  Professor  S.  Calhoun,  of  Philadelpkii, 
in  1834,  and  first  isolated  in  a  state  of  purity  by  Professor  Procter,  in  lB4i 
It  is  most  conveniently  obtained  by  extracting  the  seed  with  alcohol  addi- 
lated  with  acetic  acid,  evaporating  and  treating  with  magnesia,  and  tka 
with  ether,  from  which  it  may  be  obtained  by  spontaneous  evaporatioii. 

It  is  a  liquid  lighter  than  water,  and  when  dropped  into  that  fluid  riiato 
its  surface  and  spreads  out  like  a  drop  of  oil,  then  gradually  dissolves  witk- 
out  agitation,  forming  a  transparent  solution.  It  is  very  soluble  in  akobei 
and  ether,  the  latter  readily  removing  it  from  an  aqueous  solution ;  it  tb 
dissolves  in  fixed  and  volatile  oils.  It  forms  crystallisable  salts,  witk 
numerous  acids. 

It  is  not  obtained  on  an  economical  scale  for  use  in  medicine.  Lobdiit, 
as  it  exists  in  the  plant  combined  with  lobelic  acid,  is  decomposable  hj  t 
moderate  heat,  as  also  by  the  action  of  strong  acids. 

Nicolia,  or  NicoHna,  C^HyN,  is  prepared  in  the  following  manner:  Tke 
acid  infusion  of  tobacco  is  evaporated  to  about  one-half,  and  distilled  witk 
caustic  potassa ;  or  tobacco  is  distilled  with  milk  of  lime  ;  the  distillate  it 
neutralized  by  oxalic  acid,  crystallized,  the  crystals  washed  with  ether,  d^ 
composed  by  potassa,  and  the  alkaloid  dissolved  by  ether.  By  rectilicatioi 
in  a  current  of  hydrogen,  it  may  be  obtained  colorless. 

It  is  a  colorless,  oily  liquid,  of  strong  tobacco  odor,  a  burning  sharp  taste, 
heavier  than  water,  specific  gravity  1.048.  It  is  inflammable,  has  an  alkiline 
reaction,  is  soluble  in  water,  and  water  is  soluble  in  it  to  some  extent ;  mi^- 
cible  with  alcohol,  ether,  and  olive  oil,  scarcely  soluble  in  oil  of  turpentine.  It 
becomes  yellow  by  keeping,  absorbing  oxygen  from  the  air,  which  gradosUy 
turns  it  thick  and  brown.  It  boils  at  482^  F.,  but  volatilizes  at  a  mncb 
lower  temperature.  The  vapor  which  rises  is  so  powerful  in  its  smell  tod 
irritating  properties  that  one  drop  of  it  diffused  in  a  room  renders  the  atmo- 
sphere insupportable.  The  volatility  of  this  principle  insures  its  diffasioo, 
along  with  empyreumatic  products,  in  tobacco  smoke,  so  that  it  is  inhaled  to 
a  certain  extent  by  smokers  ;  tobacco  smoke  may  be  freed  from  it  by  passine 
it  over  cotton  saturated  with  tannin.  It  exists  in  the  different  commerciti 
varieties  of  tobacco  in  about  the  following  proportions  :  Havana  2  perceot, 
Maryland  2.3,  Virginia  6.87,  Kentucky  6.09. 

Orfila  has  lately  investigated  the  properties  of  nicotia,  and  ascertained 
with  precision  its  chemical  habitudes.  These  are  detailed  in  a  paper  copied 
in  the  "Am.  Journ.  of  Pharm.,"  vol.  xxiv.  p.  142,  from  the  "Londoa 
Pharm.  Journ."  See  also  a  paper  by  Professor  Procter  in  "Proc.  of  Am. 
Pharm.  Asso.,"  1858,  p.  295. 

Its  salts  have  a  burning  taste  of  tobacco,  are  very  soluble  in  water,  deli- 
quescent, and  diflBcult  to  crystallize. 

Mercurialina. — By  distillation  with  lime  of  the  herb  and  seeds  of  Mer- 
curialis  annua,  an  oily  alkaloid  is  obtained,  which  resembles  in  odor  both 
nicotia  and  conia ;  it  is  readily  oxidized  and  thickens  in  contact  with  tbe 
air.     The  salts  are  mostly  soluble  in  water  and  alcohoL 
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Secalina,  CnHgN,  or  Propylamina,  has  the  atomic  composition  of  (CgH,) 
H,N,  methylsethylamina  C,H,,C«Hj^,UNi  &nd  trimethjlamina  (CgH,),N,  and 
is  identical  with  one  of  them,  probably  the  fonner,  as  it  may  be  obtained 
from  propylic  narcotina  by  distillation  with  potassa.  Besides  the  plants 
mentioned  in  the  Syllahu%,  it  has  been  obtained  from  the  ergot  of  maize, 
from  herring-pickle,  crabs,  the  spirits  in  which  anatomical  preparations  have 
been  kept,  and  the  nrine  of  man.  When  artificially  prepared,  it  is  best 
known  in  medicine  as  Propylamina,  though  chemists  generally  regard  it  as 
trimethylamina. 

Fropylamina  is  most  economically  prepared  from  herring  pickle  by  distil- 
lation with  caustic  potassa,  neutralizing  the  distillate  with  muriatic  acid, 
purifying  the  salt  by  dissolving  it  in  strong  alcohol  or  alcoholic  ether,  and 
again  distilling  with  potassa. 

It  is  a  colorless  liquid  of  a  strong  odor  of  herrings,  and  a  sweetish  astrin- 
gent taste ;  it  is  soluble  in  water,  has  an  alkaline  reaction,  produces  white 
yapors  with  muriatic  acid.  It  is  combustible,  and  mixed  with  an  equal  bulk 
of  water  it  can  still  be  ignited.  Its  salts  are  mostly  soluble  in  water  and 
alcohol,  and  crystallizable. 

According  to  Dr.  Awenarins,  of  St.  Petersburg,  it  appears  to  be  a  tme 
specific  for  rheumatic  affections,  the  acute  as  well  as  the  chronic.  He  ad- 
ministered it  in  mixtures,  containing  24  drops  of  propylamina  to  6  ounces  of 
mint-water  sweetened  with  2  drachms  of  sugar,  and  gave  it  in  doses  of  a 
tablespoonful  every  two  hours.  Whether  it  is  capable  of  promoting  uterine' 
contraction  has  not  been  ascertained. 

Murias  Propylamina  is  the  form  most  used  in  practice  in  the  United 
States ;  it  is  prepared  by  crystallizing  the  product  as  at  first  obtained  by 
passing  the  volatile  alkaloid  into  diluted  muriatic  acid,  as  above  ;  to  free  it 
from  muriate  of  ammonia  it  may  be  recrystallized  from  its  solution  in  strong 
alcohol.  It  is  usually  called  chloride  of  propylamin,  destitute  of  the  un- 
pleasant odor  of  the  alkaloid  itself,  and  has  been  found  a  useful  remedy  in 
rheumatism,  in  doses  of  from  3  to  5  grains.     (See  Propylamin  Cordial.) 

See  papers  on  this  subject  by  Professor  Procter  in  "  Proceedings  of  the 
American  Pharmaceutical  Association,"  1857,  and  ''American  Journal  of 
Pharmacy,"  xxxi.  125  and  222. 

Anilina^  Ci,H3,H,N,  also  known  by  the  names  of  phenylamina,  phenamide, 
kyanole,  crystalline  and  benzidam  ;  is  the  only  artificial  alkaloid  which  has 
been  used  in  medicine.  It  is  best  prepared,  on  a  small  scale,  by  the  process  of 
Bechamp,  from  10  p.  nitrobenzole,  12  p.  iron  filings  and  10  p.  strong  acetic 
acid.  The  reaction  takes  place  without  the  application  of  heat,  but  to  in- 
sure complete  reduction,  the  spontaneous  distillate  is  returned  to  the  retort 
and  again  distilled,  when  it  may  be  at  once  combined  with  sulphuric  acid 
to  form  the  medicinal  sulphate. 

The  alkaloid  is  a  colorless  oil,  of  vinous  odor  and  aromatic  taste  ;  spec, 
grav.  1.2 ;  boiling  point  360^ ;  coagulates  albumen ;  in  contact  with  air 
turns  yellow  and  resinifies ;  separates  many  metallic  oxides  from  their  salts ; 
colors  pine  wood  yellow ;  by  hypochlorites  blue  ;  by  NO3  blue,  and  on  heat- 
ing oxidized  to  picric  acid ;  by  SO,  and  KO,CrO,  blue,  but  of  a  different 
shade,  as  that  produced  under  the  same  circumstances  with  strychnia. 

Within  a  few  years  past  it  has  become  of  great  technical  importance, 
since  its  products  of  oxidation  by  various  agents  have  been  made  use  of  to 
dye  animal  fabrics,  like  silk  and  wooL 

Anilinse  sulphas  is  prepared  by  direct  combination  ;  it  dissolves  in  about 
16  parts  of  water  at  60^,  slightly  in  cold  alcohol,  insoluble  in  ether;  it  is 
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colorless  and  crystalline,  bnt  acquires  a  reddish  color,  when  exposed  to  tbe 
air  in  a  moist  state. 

This  salt  has  gained  some  reputation  since  Dr.  Tambnll,  of  LiTerpool 
announced  his  success  in  treating  with  it  a  number  of  cases  of  chorea ;  tbe 
remedy  produces  a  transient  alteration  in  the  color  of  the  skin  and  lips, 
which  disappears,  however,  as  soon  as  it  is  laid  aside.  {See  "  Am.  Joan. 
Ph.,"  1862,  295.) 

Alkaloids  of  Animal  Origin. 

Some  animal  tissues  and  liquids  contain  alkaline  substances  or  are 
decomposed  into  such  by  the  influence  of  various  chemical  agents. 
These  animal  alkaloids,  however,  are  as  yet  of  little  importanoe  in  a 
medicinal  point  of  view ;  and  it  remains  here  merely  to  draw  attention 
to  a  few  of  them  which  are  either  contained  in  culinary  and  dietetic 
articles,  or  are  of  importance  firom  their  presence  in  various  secretions 

Creatine^  CfiEL^^ft^-\-  2  Aq. — Though  creatine  is  a  neutral  substance,  it 
may  be  well  to  refer  to  it  in  this  place.  It  is  prepared  by  expressing  frtA 
meat,  macerating  it  several  times  with  water,  and  subjecting  it  each  time  to 
strong  pressure.  From  the  mixed  liquids,  albumen  and  fibrin  are  remoTed 
by  coagulating  with  heat,  and  solution  of  baryta  is  added  as  long  as  a  pre- 
cipitate occurs ;  the  filtrate  is  evaporated  at  a  moderate  heat  to  a  syrupy 
liquid,  and  set  aside  to  crystallize. 

The  flesh  of  chickens  and  game  is  easy  to  clarify ;  the  former  contains  the 
largest,  fishes  the  least  quantity  of  creatine.  It  is  in  colorless  pearly  crys- 
tals without  taste  or  action  on  litmus ;  it  is  soluble  in  75  parts  of  cold  water, 
and  in  100  parts  of  absolute  alcohol.  By  boiling  with  baryta  it  is  decom- 
posed into  sarkosina  and  urea ;  by  evaporating  with  strong  acids,  it  loses 
2U0  and  is  converted  into  creatinina. 

Syllabus  of  Animal  Alkaloids  and  the  Products  of  their  Decomposiiion. 

Cratinina  or  Creatinina,  CgH^NjO,.  In  the  urine  of  calves,  in  flesh  and  from  ereatiiM 
by  acids  ;  colorless  crystals ;  sol  able  in  11  water,  100  aloohol  and  much  ether; 
expels  N^  from  its  salts. 

Sarkosina,  CeH^NO^.  From  creatine  bj  boiling  with  BaO ;  rhombio  prisms  or  scales, 
easily  soluble  in  water,  little  in  aloohol ;  insolable  in  ether ;  fusible  at  212P, 

Qlycina,  C^HjNO^,  Giycocol  or  amido-acetic  acid.  In  the  bile ;  bj  treating  glae  or 
similar  substances  with  boiling  alkalies  or  acids ;  sweet  rhombio  crystals,  easily 
solable  in  water  and  dilate  alcohol,  slight  acid  reaction ;  combines  with  acids 
and  with  bases. 

Lencina,  C,2H„N04,  or  amido-capronic  acid.  In  various  organs  of  all  animals  except 
the  very  lowest,  by  putrefaction  of  casein,  from  glue  Uke  glycina.  Shining 
scales,  easily  soluble  in  water,  alkalies,  and  muriatic  acid,  little  in  alcohol; 
insoluble  in  ether  and  chloroform  ;  sublimable ;  fused  with  KO  yielda  valeriaBte 
acid. 

Tyrosina,  C,gH,,N0f.  In  the  liver,  pancreas  and  other  parts  of  man  and  many  ani- 
mals ;  in  American  extract  of  rhatany  (Wittstein),  by  acids  or  alkalies  upon 
casein,  glue,  albumen,  &c.  Silky  needles,  soluble  in  acids  and  alkalies,  little 
in  water ;  insoluble  in  alcohol  and  ether ;  combined  with  SO^  it  colors  Fe|Cl, 
violet. 

(iuanina,  CK^H^NgO,.  In  the  excrements  of  spiders  and  in  small  quantity  in  guano; 
white  powder,  insoluble  in  water,  alcohol  and  ether,  somewhat  solable  in  line 
and  baryta  water ;  its  salts  crystallizable ;  precipitated  by  acetic  and  formic 
acid. 

Taurina,  (/^H.NSp^.  In  the  lungs  and  kidneys  of  the  ox  and  in  bile  after  decompo- 
Hition  iiy  acids  or  by  fermentation  ;  six-sided  prisms,  easily  solable  in  water, 
little  in  alcohol ;  taste  cooling ;  not  destroyed  by  SO,  or  NO^. 

Urea,  CjW^^J^ff  1°  the  blood,  urine  and  eye  of  the  mammalia,  particnlarly  tbe 
carnivorous  ;  in  many  organs  of  some  lower  animals. 


ON  NSUTBAL   OBOAKIC   PBIKCIPLIS.  665 

Urea  has  been  proposed  as  a  remedial  agents  its  mode  of  prepara- 
ratioQ  is  as  follows : — 

Urine  is  evaporated  to  a  sjmpy  coDsistence,  mixed  with  an  equal  Yolnme 
of  nitric  acid,  and  set  aside  for  twenty-four  hours  in  a  cool  place ;  the  crys- 
tals are  redissolved  in  boiling  diluted  nitric  acid  to  destroy  coloring  matter, 
if  necessary  digested  with  animal  charcoal,  and  subsequently  decomposed  by 
carbonate  of  baryta.     After  evaporation,  the  mass  is  exhausted  by  alcohol. 

For  its  artificial  preparation  Liebig  gives  the  following  directions :  A 
mixture  of  four  parts  finely  powdered  anhydrous  ferrocyanide  of  potassium, 
one  and  a  half  parts  carbonate  of  potassa,  and  two  parts  black  oxide  of 
manganese  is  heated  to  redness,  and  constantly  stirred  until  it  has  ignited ; 
it  is  extracted  with  cold  water,  the  solution  mixed  with  a  solution  of  three 
parts  sulphate  of  ammonia,  evaporated,  the  sulphate  of  potassa  removed  as 
much  as  possible,  and  the  residue  exhausted  with  boiling  ordinary  alcohol. 

Urea  crystallizes  in  long,  colorless  prisms,  of  a  cooling  taste  similar  to 
saltpetre,  easily  soluble  in  water  and  alcohol,  insoluble  in  ether,  containing  no 
water  of  crystallization,  and  fusing  at  248^  F. ;  combines  with  acids  and  bases. 

It  has  been  recommended  as  a  good  and  reliable  diuretic,  in  doses  of  from 
five  to  ten  grains,  several  times  a  day,  in  diabetes,  albuminuria,  and  dropsy. 

Urem  nitras  is  precipitated  from  a  concentrated  solution  of  urea  by  strong 
nitric  acid  in  anhydrous  white  shining  scales,  soluble  in  eight  parts  of  water, 
little  in  nitric  acid  and  alcohol.  Its  action  is  said  to  be  similar  to  urea, 
and  it  has  been  recommended  as  a  solvent  for  vesical  calculi  composed  of 
ammonio-phosphate  of  magnesia.     It  contains  52.63  per  cent.  urea. 


CHAPTER     IX. 

ON    NEUTRAL    ORGANIC    PRINCIPLES    MOSTLY   PECULIAR    TO   A    LIMITED 
NUMBER  OF  PLANTS,  AND  POSSESSED  OF  MEDICINAL  PROPERTIES. 

Formerly,  the  virtues  of  most  medical  plants  were  attributed  to 
extractive  matter,  though  this,  as  obtained  from  various  sources  and  by 
different  analytical  processes,  was  known  to  vary  somewhat  in  its 
properties. 

By  the  improved  means  of  proximate  analysis  many  of  these  plants 
have  been  found  to  possess  certain  well-defined  principles,  sometimes 
crystalline  and  sometimes  amorphous,  to  which  appropriate  names 
have  been  given.  If  alkaline,  these  names  should  terminate  in  ia ;  if 
nexUral  or  subacid,  in  in  or  inc.  This  arrangement,  which  would  con- 
duce to  accuracy,  if  invariably  observed,  is,  however,  not  adhered  to 
universally,  and  in  Europe  is  repudiated  by  some  high  authorities. 

The  neutral  principles  are  in  some  instances  active,  and  in  others 
appear  to  possess  little  power  of  aftecting  the  system.  Some  of  them 
contain  nitrogen,  while  most  others  consist  of  merely  carbon,  hydro- 
gen, and  oxygen.  These  principles  occasionally  unite  with  acids, 
forming  crystalline  compounds,  which  are,  however,  acid  in  their  pro- 
perties ;  others  combining  with  alkalies  and  forming  crystallizable 
salts  have  been  considered  among  the  acids.    Many  of  them  belong 
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to  the  so-called  csopulated  compounds,  and  decompose  under  the  infltt- 
ence  of  emulsin,  albumen,  pectase,  or  when  heated  with  diluted  mine* 
ral  acids  or  alkalies,  into  glucose  or  some  similar  sugar  and  another 
compound.  They  are  generally  precipitated  bv  tannic  acid,  and  manj 
of  them  by  subacetate  of  lead.  The  modes  of  obtaining  these  princi- 
ples are  various,  and  sometimes  difficult  to  follow,  though  the  sola- 
bilities  and  chemical  peculiarities  of  each,  when  ascertained,  indicate 
approximately  its  mode  of  extraction. 

In  a  work  of  the  design  and  scope  of  the  present,  it  will  suffice  to 
display  the  more  striking  peculiarities  of  these  principles,  none  of 
which  are  officinal,  in  a  syllabus,  and  to  give  the  processes  of  extrao- 
tion  and  the  leading  chemical  and  medicinal  characteristfcs,  only  in  a 
few  cases  including  the  more  important  and  familiar. 

There  are  here,  as  in  the  case  of  the  alkaloids,  no  known  chemical 
relations  upon  which  we  would  be  justified  in  founding  a  8cienti& 
olassi^cation  of  these  principles,  and  here,  as  in  treating  of  the  other 
proximate  principles  of  plants,  we  will  find  the  botanical  arrangement 
of  the  plants  themselves  to  affi>rd  the  best  grouping.  The  natural 
families  of  plants,  though  arranged  upon  a  purely  botanical  basis,  are 
found  to  exhibit  remarkable  chemical  and  physiological  reladons 
among  the  products  of  their  individual  members ;  this  agreement,  as 
yet  but  imperfectly  recognized  owing  to  our  limited  knowledge  of  the 
actual  composition  of  organic  proximate  principles,  is  probably  one 
of  the  great  universal  harmonies  of  nature,  which,  in  the  progress  of 
science,  will  be  more  fully  developed  and  made  known. 

Syllabus  of  Plants  and  their  Neutral  Characteristic 
Principles.    (Generally  Crystalline.) 

1.  Ternary  Compounds, 

M.  .     .  

Ranunculacem^  Anemonin^  associated  with  aDemonio   acSd.  rhonbif 

PalsatiUa  pratensis.  oiyatals,  nearly  insoluble  iu  ether ;  prodnot  ol  tht 

(Anemone  pratensis.)  dtHjoiu position  of  the  acrid  oil  of  RAuuucuIiit  sd^ 

ratns.     Poisonous. 

Magnoltacea,  Liriodendrin^  white  scales,  or  netnll^s  ;  little  aolabb 

Liriodendroii  tulipifera.  in  cold  water;  solnble  in  alcohol  and  ether  ;  WUt, 

Magnolia  glauoa,  &c.  pungent ;  partly  sublimable. 

Menispermacea.  Co/um6in,  C42HgO|4,  colorless,  rhombic  prisms  ftisiblt; 

Coccnlus  palmatus.   Calnmba,        very  bitter ;  soluble  in  30  parts  alcohol,  in  eChsi^ 

U.  S.  (The  root).  volatile  oils,  acetic  acid,  and  in  alkalies ;  rspfsei- 

pitated  hy  acids,  not  precipitated  bj  tannin.  Asss> 
dated  with  berberina, 

Papaveracem.  Meconiny  G2„H,oOg,  white  acioular  orjstals,  soluble  li 

Papaver  somniferum.   Opium,        265  parts  cold,  18  boiling  water,  ether,  aloobol,ani 
U,  S.  volatile  oils ;  acrid. 

Caryophyllem,  Saponin,^   ^96^28^24*    Strutkiim,    Giikaginj   identSesl; 

Saponaria  officinalis.  white  powder ;   soluble  in  hot  water  and  diluted 

Gjpsophjlla  struthium.  alcohol,  insoluble  in  ether ;  taste  sweetish,  after> 

Agrostemma  githago.  wards  acrid  and  bitter ;  frothing  in  aolntion ;  stem- 

tatory ;  splits  with  SO,,  into  sugar  and  iopsfflus, 
Cg4H„0„,  (Bolley),  or  kinovin  (Rochleder). 


'  Similar,  if  not  identical,  principles  occur  in  numerous  plants,  the  deeootiont  sai 
tinctures  of  which  have  the  property  of  frothing  like  soap-water.    (See  PolygalU 
Cgclamirif  Convaliarin,  Smilacin,  Aphrodfjuin.) 


SYLLABUS  or   PLANTS. 


m 


Linacem, 
Linam  oatharticnm. 
Purging  lUz. 

Aurantiacemm 
CititlB  Yulgaris. 
Aaraniii  amari  cortex,  U,  S. 
Citrus  aurantiam. 
Aarantii  dulcifl  oortex,  U.  S, 
Citras  limonis. 
Llmonia  cortex,  U,  S, 

Citma  limonum  and  oitma  aa- 
rantiam.    The  seed. 

Guttiferae, 
Oaroinia  mangostanaJ  Bark  of 
the  fruit. 

Zifgophyllem* 
Gnaiacnm  officinale.  The  wood 
and  bark. 

Eryihroxylem. 
ExTthroxjlon  cocoa.    Leatres. 

HippocastanesB, 
JEsonlus  hippocastanum. 
(Horse  chestnut).     The  bark. 

The  Cotyledons. 


Various  species  of  iEsculus 
and  barks  of  the  genus 
Pavia, 

Rutacett, 
Oalllpea  officinalis.  The  bark. 
Angustura,  U.  S. 

Xanthoxylum  piperitum.  The 
fruit. 

Xanthoxjlum  fraxineum. 
Xanthoxjlum,     U,  S.     (The 
bark.) 

Terebinthacex, 
Anaoardiam    occidentale,   ca- 
shew nut. 

Simarubacem. 
Bimaruba  excelsa;     Quassia, 
U,  5.,  and  Simaruba  offici- 
nalis, Simaruba,  U.  S. 

Sapotaceae, 
CiysophjUum     glycophUBum, 
Monesia  bark. 


JLtni'n,  white  powder  or  silky  needles  ;  sparingly  solu- 
ble in  water,  more  in  acetic  acid  and  chloroform ; 
frv>e\y  in  alcohol  and  ether ;  the  alcoholic  solution 
intensely  bitter  and  acrid  ;  by  SO,  violet. 

Hetperidin,  in  the  spongy  portion  of  lemon  peel,  bit- 
ter ;  crystalline  ;  soluble  in  alkalies  and  hot  alco- 
hol, little  in  water ;  insoluble  in  ether  and  volatile 
oils ;  by  Fe^C,  red-brown. 


JLtmontn,  C^fH^sO,,.  From  the  seed  by  alcohol,  crys- 
talline, bitter,  soluble  in  KO;  red  color  with  80,; 
scarcely  soluble  in  ether. 

MangMtiftf  C4oH,20,o,  golden  yellow  scales,  without 
smell  or  taste ;  insoluble  in  water ;  soluble  in  alco- 
hol and  ether,  diluted  acids  and  alkalies. 

Gua/aein,  unorystallizable,  bitter,  and  acrid ;  light 
yellow  powder;  easily  soluble  in  hot  water  and 
alcohol ;  insoluble  in  ether ;  precipitated  py  acidt. 

Erythroxyliny  Tolatile  needle-shaped  crystals,  very 
bitter,  probably  identical  with  eaffein*  (See 
Cocaina,) 

JBteultn,  C^iHg^O,,,  polyrhrom,  white  crystalline  powder, 
without  smell,  bitter ;  little  soluble  in  cold  water 
and  alcohol ;  soluble  in  alkalies ;  insoluble  in  ether 
and  volatile  oils.     (See  page  674.) 

Argyrsucin,  Ciq^H^O^,,  crystallizes  from  diluted 
alcohol ;  silvery  in  appearance ;  insoluble  in  etht>r ; 
gelatinizes  with  warm  alluilies,  and  forms  sfscinic 
and  propionic  aci<l> ;  by  SO,,  yellow  solution,  blood- 
red  on  addition  of  Aq ;  by  dilute  acids  splits  into 
sugar  and  argyrsegcetinssC^^^^, 

Aphrodsesin,  (^y^tfi^i^  amorphous,  colorless,  sternuta- 
tory ;  resembles  saponin  in  many  respects ;  splits 
by  alkalies  into  butyric  and  wscinie  acid^  C^H^gO^^. 

Paviin  similar  to  »sculin,  identical  with  fraxin. 
(See  Oleaceas,) 

Cutparin^  tetrahedral  crystals,  soluble  in  alooh<d, 
acids,  and  alkalies,  and  in  200  parts  water ;  preci- 
pitated by  tannic  acid. 

Xanthoxylin^  volatile,  insoluble  in  water ;  soluble  in 

alcohol,  ether ;   aromatic  resinous  taste  ;  stearop- 

tene  from  the  oil. 
Xanthoxylin  of  Dr.  Staples,  not  investigated,  probably 

identical  .with    xanthopicrin   (Dr.   Wood).     (See 

Berberina.) 

Cardol,  C^jHj.O^,  light-reddish  oil,  Yery  readily  oxi- 
dizing  ;  insoluble  in  water  ;  easily  soluble  in  alco- 
hol and  ether ;  very  acrid  and  blistering. 

Quasain,  CgoH^O,,  white  opaque  granules,  or  prisms; 
inodorous,  intensely  bitter ;  very  soluble  in  alco- 
hol, 1(*88  in  ether,  slightly  in  water,  not  precipitated 
by  tannin.     (See  page  674.) 

Monetin,  gummy,  or  white  powder ;  inodorous,  bit- 
ter and  acrid  ;  readily  soluble  in  water  and  alcohol, 
the  solutions  frothing;  little  soluble  in  absolute 
alcohol  and  ether ;  identical  with  saponin,    f 


'  Used  in  the  Bast  India  Islands  as  a  remedy  for  intermittents. 
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Aqvifoliaeue, 
Hex    aqaifoliam.      Baropean 
holly.    The  leayes. 

Rex  opaoa. 

Amerioan  holly.     The   fruit. 

Rhamnem. 
RhamniiB  frangula  and  cathar- 
tioa. 

The    unripe     berries    (back- 
thorn). 

Leguminoase. 
Cassia  flstola.    The  root. 

Cassia  aontifolia,  C.  obovata, 
C.  elongata,  Senna,  U.  S. 

Lnpinns  albas.    White  lapine. 
The  seed. 

Glyoyrrhiza  glabra.  Liquorice. 

• 
Dipteriz  odorata,  frait.  (Tonka 

beans.) 
Melilotas  of&cinalis.    Flowers. 


Cytisas  scoparias. 
Bcoparias,  CI.  S.  (Broom). 


Ononis  spinoea.    The  root. 


Rosacex. 
Geam  urban  am.    The  root. 


Quillaya  saponaria    (Qaillaia 
bark). 

Brayera      anthelmintica 
(Koasso). 

Granatess, 
Punica  granatam. 
Qranati  rad.  cort.,  U,  S. 

MyrtaceiE, 
Caryophyllas  aromaticus. 
Caryophyllus,     U,    5.      (The 
flower  bad.) 


//tctn,  brown-yellovr  transparent  or3ntals;  bitter: 
readily  soluble  in  alcohol  and  water ;  inaolaUi  ii 
ether  ;  not  precipitated  by  metallic  salts. 

nipicrin^^  acioular  crystals,  intensely  bitter,  iliglitlj 
acrid  ;  soluble  in  water  and  alcohol,  freely  in  qUmt  ; 
precipitated  by  tannin. 

Rhamnin,  volatile,  tasteless,  jellowish  crystals ;  soli- 
ble  in  alkalies  with  yellow  color  (Fleory). 

Cathartin  of  Winkler,  from  the  ripe  frait.  Cathiitif 
dose  1  to  3  grs.     (See  Crjfopkanic  Acid,) 

Casnin,  unorystallisable,  bitter ;  soluble  in  wita 
and  alcohol ;  precipitated  by  miDeral  acids. 

Cathartin  of  Lassaigne  and  Fenaelle.  (See  Chrp^ 
phanic  Acid.) 

Lupinine^  greenish  amorphoas,  hygroscopic,  bitter, 
insoluble  in  absolute  alcohol  and  ether. 

Glycyrrhizin  is  a  gluooside,  splitting  into  glycyrstiBC 
and  sugar  (Gorup  Besanep). 

Cimmarin^  C  ,gHf O^.'  Colorless,  qaadrmngalar  prisms ; 
odor  and  taste  aromatic  ;  destroyed  by  80^  byNO| 
converted  into  nitro-coumarin  and  picric  acid ;  by 
boiling  with  alkalies,  coumaric  acid  C,gH,0«  1  lb. 
tonka  beans  yield  108  grs. 

Scoparifif  C2,H,,0|o,  soluble  in  alkalies  ;  precipitatai 
by  acids ;  little  soluble  in  water,  more  soluble  ii 
alcohol,  without  odor  or  taste  ;  oxidised  by  NO,  to 
picric  acid,  appears  to  be  the  diuretic  principle. 
(Stenhouse.) 

Onontn,  C^Hg^O^,  colorless  needles;  inodorou; 
readily  soluble  m  boiling  water  and  alcohol;  inso- 
luble in  ether ;  red  with  SO, ;  splits  with  oanstie 
baryta  into  formic  acid  and  onospin,  ^fo^^9 
which,  with  diluted  SO,  or  HCl,  yields  sugar  aad 
ononetin^  ^48^s^is* 

Onoceririf  C,2H,qO, another  crystallizable  principle, not 
altered  by  boiling,  as  above. 

Geiriy  uncrystallizable,  bitter ;  soluble  in  water,  readi- 
ly in  alcohol  and  ether ;  with  SO,  red,  with  NO. 
yellow  solution  ;  forms,  with  alkalies,  lime,  and 
lead  soluble  compounds. 

Saponin f  see  Caryophyllacest, 

Koussin,  white  or  yellowish  ;  indistinctly  crystalline ; 
acrid  ;  sol  able  in  ether,  alcohol  and  alkalies  ;  no 
glncoside.     Anthelmintic  in  doses  of  20  to  40  grs. 

PuniciUf  acrid,  uncrystallizable,  oily,  powerful  errhine. 


Caryophylliny  Q^^fi^^yeWow  prisms, without  tastoor 
smell ;  soluble  in  ether  and  boiling  alcohol. 

Eagenin^  C^fi^^fi^,  yellow  pearly  scales,  becomes  red 
with  NOj ;  isomeric  with  caryophyllio  acid. 


>  We  propose  to  retain  the  name  of  ilicin  for  Del8champ*s  still  impure  principle  is 
obtained  from  the  leaves  of  European  holly,  and  snggest  the  name  ilipicrin  for  the 
crystalline  bitter  principle  obtained  from  the  fruit  of  American  holly,  as  obtained  by 
Dillwyn  P.  Pancoast,  a  graduate  of  the  Phila.  College  Pharm.  (See  **  Amer.  Joam. 
Ph.,"  185«,  p.  314.)  ♦ 

'  Couraarin  also  exists  in  Asperala  odorata,  Rubiacew,  Anthoxanthum  odoratnm, 
GramineSj  and  some  ol\iQt  \iQT\>^. 
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Cfvcurbitacem, 
BiyoDia  alba. 


CitmiioB  ooloojiithiB. 
Coloojnthis,  U.  S.  (The  fruit.) 


Cnonmis  propheUinm.     The 
UDripe  fruit. 


Momoidioa  elateriom.  Elate- 
riam,  U.  S.  (Squirting  en- 
oamber). 

Umhellifera. 
Fetroselinnm  satiynm.     The 
herb. 


Feneedannm  of&oinale.     The 
loot. 


Imperatoria  ostrathinm. 

Athamantnm       oreoselinnm. 
The  root. 


Ruhiacem, 
Cinohona  oalisaya  and  other 
species.    The  root  bark  and 
wood. 

Compositse, 

Artemisia  absinthium.   Absin* 

thium,  U.  S.  (The  herb.) 

Angelica    arohangelica.     The 
root. 

Cnlcns    benedictns.      Blessed 
thistle. 


Ifikania  Guaco.    The  leaves. 


Laotuca  yirosa.    The  juice. 


Bryonin^  ^m^m^it  Amorphous,  rery  bitter,  soluble 
in  water  ana  alcohol;  insoluble  in  ether;  splits 
into  sugar,  brynretin  C^gHjgO,^,  and  hjdrobryoretin 

Bryonitin,  cxystals,  soluble  in  alcohol  95  per  cent.,  and 
ether. 

Coloeifnthin,  Cg0H4|Og,  amorphous,  light-yellowish ; 
insoluble  in  ether,  soluble  in  water  and  alcohol ; 
splits  with  acids  in  sugar  and  colocynthein  C^^H^fi^^. 

Cclocyrdhitin^  obtained  in  white  prisms  from  the  part 
of  the  alcoholic  extract  insoluble  in  water  and  cold 
alcohol ;  soluble  in  hot  alcohol  and  ether. 

Prophettn,  C48H,sO|4,  white  resinous,  little  soluble  in 
cold  water,  more  in  ether,  verj  soluble  in  alcohol ; 
Intensely  bitter ;  splits  with  acids  into  sugar  and 
propheretin, 

Elaterittf  C^B^fiu  colorless  prisms,  very  bitter,  acrid ; 
insoluble  in  alkalies,  dilute  acids,  and  water ;  solu- 
ble in  alcohol,  little  in  ether ;  with  SO,  red  solution. 

Apiint  Cg^Hj^O,^  white  powder,  tasteless ;  nearly  in- 
soluble in  cold  water ;  gelatinixing  from  hot  solu- 
tion ;  blood  red  with  FeO,SO^ 

Apiol^  yellowish,  oily,  non-volatile,  acrid,  pungent, 
heayier  than  water ;  soluble  in  alcohol,  ether,  chloro- 
form. 

Peucedanin^  C^B^fi^,  colorless  rhombic  prisms,  without 
taste  or  odor ;  melts  at  167^  F. ;  insoluble  in  water, 
soluble  in  hot  alcohol,  ether,  fixed  and  volatile  oils 
Splits  into  angelicio  acid,  CjoH^O^  and  oreoselon, 

Imperatorin,  identical  with  peucedanin. 

Athamaniinf  C24H,^07,  colorless  needles  or  prisms,  pe- 
culiar rancid  odor  on  heating,  taste  rancid,  bitter, 
acrid ;  melts  at  174^  F. ;  splits  into  oreoselon, 
C,4H^03,  and  valerianic  acid,  CjoHi^O^. 

Kinovin,  C^H^^O,,,  whitish,  resinous,  intensely  bitter ; 
little  soluble  in  water,  readily  in  alcohol  and  ether ; 
soluble  red  in  SO,.  By  gaseous  HCl  splits  into 
mannitan  CigHfjOig,  and  kinovic  acid  C^gHjgO^,  which 
is  tasteless,  but  yields  bitter  salts.    (See  page  675.) 

Abitynthin,  ^4o^n^8  4'  Mi  granular  crystalline ;  solu- 
ble in  alcohol  and  ether,  little  in  water ;  with  KO, 
brown-red  solution ;  SO,  greenish  blue  solution,  with 
little  water  deep  blue. 

Angelicin,  amorphous  and  crystalline ;  taste  insipid, 
afterwards  aromatic  and  burning. 

Cnicin^  ^n^is^io*  colorless  needles ;  faintly  bitter ; 
fusible  ;  little  soluble  in  cold  water  and  ether,  easily 
in  alcohol ;  with  SO,  blood-red,  HCl  green ;  probably 
a  glucoside. 

Guacin^  yellowish,  unerystallisable,  bitter ;  soluble  in 
ether,  alcohol,  and  boiling  water. 

Lactucirit  Cgfl^flgt  white  pearly  scales,  in  the  Juice 
combined  with  lactucic  acid  ;  bittern  easily  soluble 
in  alcohol,  scarcely  in  cold  water  and  ether. 

Lacturone^  C^ffi^O^^  white  granules  deposited  from  hot 
alcohol  on  cooling ;  insoluble  in  water,  soluble  in 
ether. 
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Laotpoa  satlra.  Lettnoe.  The  Lactucopirin,  C^^HjjQ,,,  brown,  unorphoas,  twj  Ul- 
Jnice.  ter ;  faint  aeid  reaction ;  readily  solable  in  water 

Laotnoariam,  U.  S.  and  alcohol ;  not  precipitated  hj  PbO  salta. 

Leon todon  taraxacum.  Tarax-  Tareucacin^  colorless  crystals,  bitter,  acrid,  fnaible; 
acam,  U.  8»     (The  root.)  soluble  in  boiling  water  and  alcohol.     (Polez.) 

Tanacetum  yulgare.  Tanaoe-  Tanacetin,  yellowish  white  warts  ;  Tery  bitter ;  Tciy 
turn,  U.  5.,  Tansy,  (The  soluble  in  ether,  less  in  alcohol,  little  in  water; 
flowers. )  with  SO,  hyacinth-colored  solution. 

Caprifoliacem,  Xylosttin^  crystalline,  bitter  principle  ;  by  dilute  adds 

Lonicera  xylosteum.  The  converted  into  sugar  and  other  substances.  (The 
berries.  seeds  contain  a  voiatile  poison.) 

Ericaceae,  Arhutin^  ^^^xfixi^^^^  bitter,  colorless    crystals; 

Arctostaphylos  uva  ursf.    Ura        soluble  in  boiling  water  and  aleohol,  little  in 
ursi,  U,  S.    (The  leaves.)  glucoside.     (See  page  675.) 

Ursin,  colorless  needles,  soluble  in  alodhol,  ^mmm, 
ether,  and  diluted  acids.  Doss,  one  grain.  (Set 
page  675.) 
Ur$<m^  C^HitO^  colorless*  silky,  tasteless,  adealar 
erystals;  insoluble  in  water,  aoids,  and  alkaliM; 
fusible,  inflammable ;  orange  yellow  with  80,. 

Erica,  Ledum,  Arbutus,  Bho*  Ericoiin,  CmH^O^,,  brown-yellow,  extractive^  inteniriy 
dodendron,  &o.    The  leaves.        bitter ;  by  SO,  in  ericinol  and  sugar. 

Oleacem,  Olivil,  C^H„0,o-f-  2Aq,  needles  in  starlike  groups,  bit- 

Olea     Europ»a     (olive-tree).        ter  and  sweet  taste ;  melt  at  250O ;  soluble  in  water 

The  gum.  and  boiling  alcohol,  easily  in  alkalies,  little  ia 

ether ;  by  very  dilute  NOj  red-yellow. 

Fraxinus  excelsior.  Common  Fraxtn^  ^m^b^st*  yellowish  needles,  slightly  Ultar 
European  ash.     The  bark.  and  astnngent ;  soluble  in  boiling  water  and  alco- 

hol ;  fluorescent,  but  blue  color  disappearing  oa 
adding  acids ;  splits  with  acids  into  fraxtttM, 
C,oH,2O,0,  and  sugar ;  identical  with  paviin. 

Ligustrum  vulgare.      Privet.    Ligustrin,  identical  with  syringin. 
The  bark.  Ligustropicrin,  analogous  to  syringoplcrin. 

Zi^tMfron,  needles,  sublimable  with  an  aromatic  odor; 
bitter ;  soluble  in  water,  alcohol,  and  ether ;  redueet 
Ag  from  its  solutions  in  NH,. 

Phillyria  latifolia  (a  species  of  PhiUyrin,  Cj^H^^Ogj+^Aq.  Crystalline,  nearly  tasts- 
privet).  less,  soluble  in  hot  water  and  alcohol,  insoluble  is 

ether.  By  diluted  HCl  forms  sugar  and  pkiUygmift, 
C^fi2fil^*  ^hich  is  polymeric  with  saligenin.  Be- 
put^  antiperiodic. 

Syringa  vulgaris.  Lilac.  The  Syringin^  C«9H2g02o-t-2Aq.  Colorless  needles ;  tasts- 
bark.  less  ;  soluble  in  water,  more  in  alcohol,  not  in  eth«. 

The  solutions  in  SO,  deep  blue  or  violet ;  splits  with 
acids  into  sugar  and  tyringenin,  0„H,,O,^4-2Aq. 
Syringopicrin,  in  all  parts  of  lilac ;  amorpnous,  ytl- 
lowish-white ;  bitter ;  slight  acid  reaction ;  readily 
soluble  in  water  and  alcohol;  insoluble  in  ether; 
precipitated  by  tannin. 
Apocynaceo!, 
Apocynum  oannabinum,  U.  S,     Apocynin^  peculiar  active  principle. 

Asclepiadese,  Asclepion^  O^gHg^O,,  white  crystalline  mass,  odorieM, 

Asclepiaa  Syriaca.  The  milky  tasteless ;  insoluble  in  water  and  alcohol,  solnbit 
juice.  in  ether. 

Asclepias  vinc^xioum.  The  Atclepin,  pale  yellow  ;  readily  soluble  in  water  and 
root.  alcohol ;    emetic ;    precipitated   by  tannin,  HgCl^ 

and  subacetate  of  lead. 

Gentianem,  Gentiopicrin^  ^*o^^^^2\'     Extracted  from  the  aqnefvoi 

Gentiana  lutea.    Oentiana,  U,        infusion  by  auimal  charcoal ;  crystallizable;  readily 

S.  (The  root.)  soluble  in  water  and  alcohol,  insoluble  in  ether; 

not  precipitated  by  Tan  or  2PbO,1io.  Splits  with 
acids  into  sugar  and  gentiogenin,  a  bfownish-yellov, 
»sa.OT\;f^ci^9A  body. 
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Men  janthes  trifoliAto.     Herb. 
(Bnok-bean.) 

Convoltmlaeem* 
IpomoMjalapa.'   Jalapft,  U,  8* 
(The  rhiionuu) 

CoDTolTalns  Oriiabeniis. 
False  Jal%p.    Jalap  stalk. 


CoDTolTiiliis  soammonia. 
Soammoniom,  £7.  S*  (The 
eonerete  Juioe.) 

Solanem. 
Capeioam  annnam,  and  other 
speeies.    The  froit. 

Parisqnadrifolia.    The  herb. 


Phjsalis     alkekengi.        The 
leaves  of  the  winter  oherry. 

Scrophularinem* 
Digitalis     parparea.        (The 
leaves.) 


Qratiola    ofioinalis.      Hedge 
hjssop. 


Scropholaria    nodosa.       The 

herb. 

Labiaia. 
Marrabinm    valgare.       Hore- 

honnd.    The  leaves. 

Ljoopns    Enropnns.       Bagle 
weed. 


Tenorinm     soordinm. 
mander. 


Qer- 


Men^nthin,  CuHj40,g,  whitish,  amorphooB,  bitter ;  so. 
laUe  in  aloohol,  water,  not  in  ether :  with  80g  sugar 
and  a  volatile  oil,  menjanthol. 

Cofivo/vif/tii,  CfJRJd^  white  or  transparent ;  inodor- 
ous and  tasteless ;  insolnble  in  ether  and  water, 
soluble  in  alcohol  and  acetic  acid;  resinous;  bj 
80^  amaranth-red.     (See  page  675.) 

Jatapin^  ^fi^M^tt*  white,  amorphous,  resinous ;  readily 
soluble  in  alcohol  and  ether,  wood  spirit,  benaol, 
oil  of  turpentine  and  acetic  acid ;  bj  SOg  amaranth- 
red.    (See  page  676.) 

5caaimotitii,  identical  with  jalapin.    (Spirgatis.) 


CajMictn,  white  tufts  of  crystals ;  soluble  in  alcohol 
and  ether.    (See  page  676.) 

Paridin^  C,4H,gO.  or  CufitfiA-Aq.  (Colorless  shining 
scales  or  needJes,  bittensh,  acrid ;  little  soluble  in 
oold  water  and  ether,  fi^eely  in  alcohol ;  by  80,  and 
POsred. 

PhtftaltHf  CggH„0,M  bitter,  amorphous,  yellowish; 
soluble  in  alcohol,  chloroform,  and  ammonia. 

Digitalin^  or  digitasolin^  ^tfiifint  l^gbt  straw-yellow, 
amorphous,  granular  tnm  the  alcoholic  solution ; 
very  bitter;  irritating  to  the  nostrils ;  soluble  in  125 
p.  cold,  in  42  p.  boiling  water ;  scarcely  soluble  la 
ether,  more  in  alcohol ;  brown  and  purple  in  80,, 
green  in  HCl,  rose-red  and  brown  in  NH, ;  splits 
with  acids  into  sugar,  digitcUiretin,  C,gHg,Og,  and 
ptBradigitalirotinf  C44£l^O,4. 

DiaiiaUHn,  Ddffi  digitaiin,  C^^H^nO.,  (digitalin  minus 
C|,H,qO,^),  white  warty  crystals,  insoluble  in  ether 
and  cold  water,  soluble  in  222  p.  boiling  water; 
without  coloration  in  NH,  and  HCl ;  splits  into 
sugar  and  digital! retin. 

Digitalarin^  goMen-yellow,  resinous,  very  acrid,  solu- 
ble in  ether  and  NH, ;  in  the  pure  state  pearly-white 
microscopic  pridms,  C.2^i«^\* 

GratioJin^  C^qU^O^^^  bitter,  white,  cryRtalline  ;  soluble 
in  boiling  water  and  alcohol ;  insoluble  Ifi  ether ; 
splits  into  sugar,  gratiolaretin^  ^u^tfiBt  <^d  gratioU' 
tin,  C,.H„0„. 

Graiiosolin,  ^46^4k^2s*  amorphous,  yellow ;  insoluble 
in  ether,  soluble  in  water  and  alcohol.  Products 
of  decomposition  numerous.  (See  "Am.  Joum.  Ph." 
1859,  341.) 

Scrophularin^  crystalline  scales,   bitter;   soluble  in 

water. 
MarrubitHf  crystallizes  from  ether  and  alcohol ;  little 

soluble  in  water ;  intensely  bitter,  afterwards  acrid ; 

with  SO3  brown-yellow  solution ;  not  precipitated 

by  tannin. 

Lgcopin,  pale  yellowish  ;  hard  ;  very  bitter ;  soluble 
in  water,  easily  in  alcohol  and  ether  ;  insoluble  in 
alkalies. 

ScortHin,  yellow  ^rum-like  or  white  powder ;  agreeably 
aromatic  and  bitter ;  insoluble  in  cold  water,  so- 
luble in  alcohol  and  ether ;  red-brown  in  SO^,  yel- 
low in  alkalies. 


*  Ipomoea  Jalapa,  Nuttail ;  Ipomoea  Sohiedeana,  Zncfarini  ;  Ipomoea  purga,  Srhhch- 
tendal;  Convolvulus  Jalapa,  Schiede;  Convolvulus  purga,  Wmdemfh :  Convolvulut 
oi&oinalis,  PeUeian;  Ezogonium  purga,  Bentkam ;  are  all  ayiiO\i^\na  lox  VnxA\^^a.^ 
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Primvlaeem, 
Cjolamen  and  Kuropenm.  Pri- 
nrnla    officiDalis.      Cowslip 
prim-rose. 


TTtymelem. 
Daphne  mezerenm.  Mesereom, 
U.  5.     (The  bark.) 


L>aurinese, 
Laams  nobilis.    The  leaves. 

Aristolochem, 
Aristoloohia  olematitU. 

Aristoloohia  serpentaria,  Ser- 
penUria,  U.  S.    (The  root.) 

ABamm  Eoropanm. 


EuphorbiacesB, 
Croton    elonteria,    Casoarilla, 
U.  S.     (The  bark.) 

Ooton  tiglinm,  Oleum  tiglii, 
U.  S.     (The  oil.) 

UrticesB. 
Hmnnlas  lupalus.  (Strobiles.) 

Plumbaginacese, 
Plumbago    Europaea.      Lead- 
wort.     The  root. 

Datisca    cannabina.      Leaves 
and  root. 


Cupiiliferae, 
Qnercns     Robur.        The    old 
bark. 

BeiulaceOP, 
Betula    leuta.      Sweet  biroh. 
The  bark. 

SdJicacex, 
Popnlus   treiuula.     Bark  and 
leaves  of  the  aspen. 

Saliz    and    Populus,    several 
species.     The  bark. 

Pifterac.esp. 
Piper  cubeba.      Cabeba,  U,  S. 
(The  berries.) 


Coui/erap, 
Pinus    sjlvestris    and    Thuja 
oocidentalis.       Thtt    \«aN«a 
or  bark. 


Cjfclamin,  C^oH^^Oy^  ArthaniUin  of  Sala^h^  w^ 
amorphous  or  crystalline,  inodorous ;  hjgrtMcofis, 
light  brown  ;  gelatinizes  with  cold  wat^r,  aft«rv&i4 
soluble,  frothing ;  coagulated  above  14i'^,  bat  it> 
dissolving  on  standing ;  aolable  in  alcohd  wai 
acetic  acid ;  insoluble  in  ether ;  acrid  poison :  iffitt 
with  emulsin  into  sugar  and  cjrclaoiiretin,  C^^H^g. 
{See  "Am.  Journ.  Pharm.,"  1860,  p.  155.) 

Daphnin,  C^fH^^O^-f-SAq,  brilliant  oolorle«  pniMi 
soluble  in  boiling  water  and  alcohol ;  insolaUo  it 
ether ;  bitter,  astringent,  inodoroas  ;  splits  witk 
acids  into  sugar  and  daphnetin,  C^H^fi^g,  {Sm 
"Am.  Journ.  Pharm.,"  1861,  p.  825.). 

Laurin^  C^^fl^t  white  prinma,  odorless ;  taste  acrid 
and  bitter ;  insoluble  in  water ;  soluble  in  hotalss- 
hoi  and  ether. 


Clematitin,  C^H^O,,  is  extracted  bjr  boiling 

unorystallizable. 

Serpentariiny  uncrjstallizable,  bitter  and  acrid;  w* 
luble  in  water  and  alcohol. 

Asarin,  jellowish-brown,  amorphous,  dlsagrNsUf 
bitter,  emetic ;  soluble  in  water  and  alcohol ;  pit- 
cipitated  by  tannin. 

Cascarillin,  white  crystals,  bitter,  inodorous  ;  sli§^tlf 
soluble  in  water,  readily  in  alcohol  and  ether;  witk 
SOg  deep  red,  with  UCl  violet  solution. 

Crotonol,  C^fi^fl^f  colorless  oil:  soluble  in  alooliol 
and  ether;  decomposed  by  alkalies  and  boilisf 
water ;  very  blistering, 

ITumu/in  (impure  f ),  amorphous,  bitter,  yellow,  inodor- 
ous ;  little  soluble  in  ether,  soluble  in  alcohol,  tad 
in  200  parts  boiling  water. 

Plumbaginy  from  the  aqueous  decoction  of  the  ethereal 
extract,  reddish-yellow  scales  ;  taste  sweetish,  sharp 
and  burning ;  soluble  in  hot  yater,  alcohol  aad 
ether ;  with  PbO  carmlnered  compound. 

Datiscin^  C^jH^Og^,  colorless,  silky  needles  or  scales; 
easily  soluble  in  alcohol,  less  in  ether  and  cold 
water ;  very  bitter,  fusible ;  soluble  in  alkalies 
with  yellow  color,  precipitated  by  acids;  by  SO, 
forms  sugar  and  dallacetiu,  Cj^jH,qO,2. 

Quercin,  small  white  crystals,  very  bitter ;  soluble  in 
water,  acetic  acid,  and  diluted  alkalies  ;  insoluble 
in  absolute  alcohol,  ether,  and  volatile  oils;  by 
SO3  orange. 

Gauhheriiif  in  the  alcoholic  extract ;  appears  to  be  a 
copulated  coiupound ;  with  acids,  or  the  aqueous 
infusion  of  the  bark,  yields  oil  of  gaultheria. 

Poym/Zn,  C^oH^^Oig-j- *!  Aq,  white  crystalline  powder, 
sweetish  and  acrid  taste  ;  soluble  in  alcohol,  slightly 
in  water;  by  boiling  with  alkali  forms  salicin  aod 
benzoic  acid. 

Salicifij  CggHigO,^,  white  scales  or  prisms,  very  bitt<r; 
soluble  in  water  and  alcohol ;  insoluble  in  ether 
and  volatile  oils.     (See  page  677.) 

Cubeliuy  Cj^Hj^Ojo,  white  crystalline,  inodorous,  in- 
sipid, not  volatilizable  by  heat,  cry  st.  from  alcohol; 
nearly  insoluble  in  water,  soluble  in  ether,  acetic 
acid,  fixed  and  volatile  oils  ;  with  SO,  carmine  red ; 
deposited  in  oleoresina  cubebs. 

Piiiipicriu,  €4411^0^^,  bitter,  amorphous,  light  yellow- 
ish brown  ;  soluble  in  water  and  alcohol,  insolnble 
\w  <6\X\*T ,  \\vi^\<i  «X*2.Vi^  \  "vvih  dilute  SO,  a  voiatilt 
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Orehidem. 
Vanilla  aromatioa.    Prepared 
unripe  oapsnle. 

AmaryllitUicemm 
NaroiBSUB      pseado-naroiisiu, 
N.  poetionB  and  N.  Taietta. 

Smilacem* 
Smilaz  oAcinaliB   and   other 

speoies.     The  root. 
SaraaparUla,  U.  S.  ^ 

Liliaeem. 
Inspissated  Juioe  of  Aloe  sooo- 
trina    and    other   speoies. 
Aloes* 

ConTallaria  msjalis.    Lilj  of 
the  yallej,  hwfo  and  root. 


PoljgonatQm  maltiflomm. 
The  herb. 

Boilla  maritima.      The  bnlb. 
Boilla,   U.  S. 


lAfcopodiacem. 
Ljoopodiam  chamsoj  parlssos. 
The  herb. 

Lichene9, 
Yariolaria  amara. 


Parmelia  phjsodes. 


Fungi, 
Boletos  laricis  (agaric). 


Vanillinf  CJRfi^j  oolorlesf  four-sided  needles,  strong 
▼anilla  odor,  hot  biting  taste.    (See  page  678.) 

NareUin,  white,  nnorystallisable ;  faint  odor  and 
taste ;  emetic ;  soluble  in  water,  aloohol  and  acids. 

t 

Smilaein,  C,|H,40.4,  tanaparillinf  parigltn^  ioUaparin 
parillie  acid ;  colorless  needles  or  scales ;  disagreea- 
ble, bitter,  acrid,  nanseoas  taste ;  soluble  in  boiling 
water,  alcohol,  and  ether,  froths  in  solution,  similar 
to  saponin ;  80,  deep  yiolet ;  is  a  glucoside. 

AlSin^  C,4H„0|4-|-Aq,  sulphur-yellow  cr3rstals,  in- 
tensely bitter ;  soluble  in  cold  water,  aloohol,  and 
alkalies;  insoluble  in  ether,  chloroform,  bensin, 
and  volatile  oils ;  by  80,  and  NO,  red ;  becomes 
amorphous  below  200O.    (See  page  678.; 

ConvaHarin^  C^^fl^i,  colorless  prisms ;  acrid  taste ; 
little  soluble  in  water,  the  solution  frothing ;  readily 
soluble  in  aloohol  and  ammonia ;  insoluble  in  ether ; 
splits  by  aoids  into  sugar  and  convaUareiinj  C^gH^Of. 

Canvallamarinf  C^H.40,«,  white  powder;  bitter  and 
sweetish ;  soluble  in  water,  ammonia,  and  alcohol ; 
insi^uble  in  ether ;  by  SO,  violet ;  splits  by  acids 
into  sugar  and  conyallamaretin,  C4oH„0„. 

The  cr3rstallisable  principle  resembles  and  is  probably 
identical  with  paridin  (Wals). 

Scillitin,  bitter  needles ;  insoluble  in  water ;  soluble 
in  alcohol  and  ether;  decomposed  by  alkidies, 
emetic,  cathartic,  and  narcotic  poison.  (Bley). 
Mandet  has  separated 

ShU4inet  an  irritating  poison,  and 

SeiUiUne^  the  dinretio  and  expectorant  principle.  No 
process  published. 

Lyeopodin,  colorless  needles ;  very  soluble  in  water, 
alcohol,  and  ether,  probably  a  glucoside. 

PicroHchenin,  C,H,0„  small,  brilliant,  rhombic,  pyra- 
midal crystals ;  very  bitter,  and  said  to  be  febri- 
fuge ;  soluble  in  alcohol,  ether,  volatile  and  fixed 

oils,  80,  and  Ac ;  scarcely  in  water. 

Ceratophyllin.  White  needles,  fusible  at  2960  F. ;  taste 
slightly  acrid ;  soluble  in  alcohol  and  boiling  soda 
solution  ;  purple  with  little  FogCl, ;  blood-red  with 
chlorinated  lime. 

Laricin,  red-brown,  bitter  resin ;  odor  sweetish ;  solu- 
ble in  ether,  alcohol,  acetic  aoidi  snd  alkalies ;  in- 
soluble in  oil  of  turpentine. 


2.  Quaternary  or  Nitrogenized  Neutral  Principles. 


Rosacea. 
The  kernels,  leaves,  and  flow- 
ers of  many  plants. 


Lfguminosm. 
Also  in  malvaoen  and  aspara- 
ge».      (Young  beans,  peas, 
asparagus,  beets,    liquorice 
root,  oc.) 


Amygdaiin^  QJELJj^O^  white  scales,  or  prisms,  inodor- 
ous, agreeably  oitter ;  soluble  in  water  and  alcohol ; 
insoluble  in  ether.     (See  page  678.) 

Emulsin,  The  peculiar  vegetable  albumen  of  this 
species  of  plants  is  a  protein  compound.  (See  p.  621. ) 

Asparaginy  althmn,  or  malamidf  N.C,H,Og4-2Aq,  oo- 
tohedrons,  colorless,  inodorous,  insipid ;  insoluble 
in  ether ;  sol  able  in  58  parts  water  and  less  alcohol, 
by  fermentation  owing  to  impurities  converted  into 
succinate  of  ammonia,  thus : — 
N,C,H,0,-f-2H04-2H=2NH40,C,H,0,. 
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8.  Sulphuretted  Neutral  Principles. 


Cruci/erm. 
BinapU  alba.    The  seed. 


Sutpho-nnapititij  "^fiu^n^fiiof  OTTStalliiable ;  by  fbi 
aotion  of  a  fennent  oontainod  in  the  seed,  e<n?ert>d 


into  an  acrid  bitter  principle ;  bj  alkaliea,  imo 
pio  acid,  sinkalina,  a  Terj  strong  base,  and  hjin- 
snlphooyanic  acid ;  bj  acids,  sinapina,  CjflJSO^ 


4.  Animal  Neviral  Principles. 


Cantharis  vesicatoria.  Caniharidin,  Ci^H^O^,  prepared  bjr  the  eTapontkaeC 

Cantharis,  U.  S.  ethereal  or  chloroformic  tincture  of  flies ;  erjBttSBad 

Cantharis  vittata,  U.  S.,  and        from  boiling  alcohol ;  white  soaljr  micaceooserjititi, 

other  species.  without  odor  or  taste ;  when  pnre  insolnble  in  wiltf, 

slightly  Bolnble  in  cold  alcohol,  soluble  in  etkai; 
chloroform,  benzole,  fixed  oils,  &o.f  fosible  and  i^ 
latile ;  solable  in  water  in  its  natoral  state  of  mm* 
bination.    A  powerful  yesioant. 

Castor  fiber.  (Peculiar  oon-  Cattarinf  crystallizes  from  the  boiling  aloohoUe  ti■^ 
Crete  substance.)  ture,  purified  by  washing  with  cold  alcohol;  k^ 

Castoreum,  U,  S.  fasciculated  prisms,  odor  of  castor,  cuprous  tali, 

insoluble  in  cold  water  and  alcohol,  solable  invcls- 
tile  oils  and  100  parts  of  boiling  alcohol ;  Canadiaa 
castor  contains  7  per  cent. 

Fresh  meat.    Chickens,  game,    Creatine,  C|H,N3044-2Aq.     (See  page  6d4.) 
etc. 

REMARKS  ON  SOME  OF  THE  NEUTRAL  PRINCIPLES. 

Msculin  or  Polychrom,  is  foand  besides  in  the  bark  of  the  horse-chertut 
tree,  also  in  qnassia  wood  and  red  saanders. 

The  bark  is  exhausted  by  alcohol  of  eighty  per  cent.,  a  little  eTapontod 
and  set  aside  for  several  weeks,  the  powder  washed  with  ice-cold  water,  and 
recrystallized  from  a  boiling  mixture  of  one  part  of  ether  and  five  of  alcobd 

A  very  dilute  solution,  containing  one-millionth  part,  opalesces  with  blae 
color  in  reflected  light ;  acids  destroy  this  property,  alkalies  restore  it,  chlo- 
rine destroys  it,  coloring  the  solution  red. 

By  the  action  of  diluted  acids  it  is  converted  into  sugar  and  sescyldtin. 
C,,H„O^H-6HO=2C„II,,0,.-f-C„H«0,. 

Pavun  may  be  obtained  by  the  slow  evaporation  of  the  ethereal  tincture 
in  needles  grown  in  star-like  groups. 

Its  properties  are  similar  to  xsculin^  but,  while  this  fluoresces  with  sky- 
blue  color,  paviin  shows  a  green  color  in  solution ;  both  usually  occur  together 
in  the  barks  of  this  family ;  the  genus  sesculus  containing  esscuUn,  the  genus 
pama,  paviin,  in  preponderance. 

These  principles,  though  little  known  except  as  scientific  curiosities,  are 
w^orthy  a  trial  as  antiperiodics.  The  bark  has  long  been  reputed  to  posses* 
febrifuge  properties. 

Quassin,  the  active  principle  of  the  intensely  bitter  wood  and  barks  of 
the  quassias,  is  best  prepared  by  the  following  process : — 

The  decoction  is  precipitated  by  milk  of  lime,  the  filtrate  eva|x>rated,  the 
residue  dissolved  in  alcohol,  treated  with  animal  charcoal,  evaporated  and 
recrystallized  from  water.     8  lbs.  quassia  wood  yield  1  drachm. 

In  Martinique  and  other  neighboring  islands,  the  wood  of  Bytteria  febri- 
fuga,  Simaruheae,  there  called  false  simaruba,  is  employed  for  intermittents. 
Gcrardias  found  its  bitter  principle  to  be  quassin,  of  which  it  contains  a 
much  larger  propotWou  \\\«Ai  (io^^  ^^^^\»i. 
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Colocynthin. — The  fhiit  of  colocynth,  in  fine  powder,  is  mixed  with  and 
packed  upon  animal  charcoal,  displaced  with  alcohol  and  evaporated  spon- 
taneously ;  a  garnet-colored,  pnlverizable  mass,  extremely  bitter,  soluble  in 
water  and  alcohol,  insoluble  in  ether,  remains  behind. 

Active  cathartic  in  the  dose  of  one  and  a  half  grain. 

It  is  obtained  pare  by  treating  the  aqaeons  solution  of  the  alcoholic  ex- 
tract successively  with  subacetate  of  lead,  sulphuretted  hydrogen  and  tannin ; 
the  last  precipitate,  after  dissolving  in  alcohol,  is  again  treat^  with  lead  and 
sulphuretted  hydrogen ;  the  filtrate  is  evaporated  spontaneously,  the  residue 
is  well  washed  with  anhydrous  ether.     (Walz.) 

Kinovin  (formerly  erroneously  called  kitiovic  acid)  was  first  discovered 
in  the  so-called  quinquina  nova,  but  afterwards  separated  from  the  officinal 
Peruvian  barks.  De  Yrij  found  the  following  quantities  in  species  of  cin- 
chona, cultivated  in  Java :  Cinchona  calisaya,  wood  of  the  root  2.57  ;  bark 
of  the  root  1.08 ;  wood  1.80 ;  bark  of  trunk  .359 ;  bark  of  main  branches 
.690;  green  branches  .849;  dry  leaves  .280.  Cinch,  lucumasfolia,  wood 
1.280 ;  bark  of  trunk  .420  per  cent. 

It  is  prepared  by  exhausting  the  cinchona  barks  with  boiling  water  (the 
bases,  kinic  and  cincho-tannic  acids  are  removed),  afterwards  with  boiling 
milk  of  lime  (cinchona  red  remains  behind).  The  filtrate  is  supersaturated 
by  HCl,  and  the  precipitate  purified  by  again  combining  with  CaO,  decolor- 
izing by 'animal  charcoal  and  precipitating  by  HCl. 

Or  the  bark  is  boiled  with  very  dilute  NaO  or  KO,  the  filtrate  saturated 
by  HCl,  and  the  precipitate  freed  from  cinchona  red  by  CaO  and  treating 
as  before.  It  is  freed  from  adhering  kinovic  acid  by  dilute  alcohol  or 
chloroform,  which  leave  the  latter  insoluble. 

Arhutin. — An  aqueous  decoction,  is  precipitated  by  acetate  of  lead,  and 
the  filtrate,  after  treating  with  HS,  evaporated  to  a  syrupy  consistence; 
after  some  time,  prisms  of  arhvXin  appear.  By  emulsin  or  SO,  it  is  decom- 
posed into  sugar  and  hydrokinone,    C^H,,0„+  2H0«»C„H,,0tt-|-C,gH^0^. 

Ursin, — The  alcoholic  solution  of  the  aqueous  extract  of  uva  ursi  is 
repeatedly  treated  with  animal  charcoal,  and  evaporated  spontaneously. 

Colorless  needles,  soluble  in  alcohol,  water,  ether,  and  dilute  acids; 
neutral  reaction.  In  the  dose  of  one  grain,  this  appears  to  be  powerfully 
diuretic. 

The  resinoid  principles  of  jalap  have  already  been  treated  of  in  their 
practical  relations  among  the  concentrated  or  resinous  extracts ;  in  this  con- 
nection it  will  be  proper  to  refer  to  them  as  the  neutral  principles  giving 
activity  to  that  particular  family  of  plants. 

Convolvulin,  formerly  called  Rhodeoretin, — The  tuberous  root  of  Convol- 
Tulus  Schiedeanus  (Ipomoea  Jalapa),  after  exhausting  it  with  boiling  water, 
is  exhausted  with  90  per  cent,  alcohol,  water  is  added  until  precipitation 
commences,  it  is  filtered  hot  through  animal  charcoal,  evaporated,  exhausted 
with  ether,  the  residue  dissolved  in  alcohol,  and  precipitated  by  ether. 

Its  solution  in  alkalies  contains  convolvalic  acid=3HO,C0,H,oO„ ;  it  is 
soluble  in  water,  and  is  therefore  not  precipitated  by  water. 

Convolvulin,  dissolved  in  anhydrous  alcohol,  and  treated  with  hydro- 
chloric acid,  is  decomposed  into  an  oily,  crystallizing  body,  convolvulinol 
and  sugar. 

Convolvulic  acid,  in  aqueous  solution,  treated  with  dilute  SO,  suffers  the 
same  decomposition.  Convolvulinol,  C^H^^O^,  separated  from  its  alkaline 
solution,  has  been  converted  into  ronvolrulwolic  acid^  Cg,H„0^. 

The  above  three  substances  are  converted  by  N0„  into  ipomic  acid,  HO, 

cja,o,. 
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Jalapin, — The  root  of  Iporaoea  Orizabensis,  after  exhaastion  with  bofliif 
water,  is  treated  with  alcohol,  water  added  nntil  tarbidity  commences,  boikd 
with  fresh  animal  charcoal,  filtered,  precipitated  with  acetate  of  lead  and  t 
little  ammonia,  the  filtrate  treated  with  salpharetted  hydrogen,  distilled,  the 
resin  treated  with  boiling  water,  and  dissolved  in  ether. 

Its  solution  in  alkalies  and  alkaline  earths  contains  jalapic  acid^iSHO, 
C^IIgeO^  which  is  tribasic.  Mineral  acids  decompose  jalapin  and  jala|NC 
acid  into  sagar  and  jalapinol  (white  crystalline) 3bC3«H,,0^  Sepanlcd 
from  its  combinations  with  alkalies,  it  has  been  converted  into  JalapmoUe 
acid,  —C^H^Oy 

Jalapin,  jalapic  and  jalapinolic  acid,  treated  with  NOj,  are  converted  isto 
oxalic  and  ipomic  acid,  HO,C^H,0,. 

Scammonin. — By  nnmeroas  investigations  it  was  proved  that  this  resiMMi 
principle  was  very  analogous  to  the  two  preceding,  until  Spirgatis  proved 
Its  identity  with  the  cathartic  principle  of  the  so-called  jalap  stalks,  the 
root  of  Con  vol.  Orizabensis,  and  that  all  differences  previously  observed  tie 
due  to  imparities  obstinately  adhering  to  it. 

It  mast  be  remembered  that  the  pare  resin  of  the  officinal  jalap,  which  by 
pharmaceatists  is  frequently  called  jalapin,  is  the  convolvnlin  of  chemisti^ 
while  jalapin  of  chemists  is  produced  from  an  unofficinal  plant  and  is  ideals 
cal,  while  the  former  is  only  homologous  with  scammonin. 

Capsicin, — In  the  winter  of  1856  and  '7,  one  of  my  pnpils,  H.  B.  Taykir, 
of  Philadelphia,  being  about  to  prepare  his  thesis  for  the  Philadelphia  Col- 
lege of  Pharmacy,  pursued  a  course  of  experiments  upon  Capsicum  anaaiw, 
under  my  direction,  which  resulted  in  the  discovery  of  a  crystalline  principle, 
which  appears  to  be  the  true  capsicin,  though  that  name  had  before  bees 
applied  to  oily  or  soft  rcsinoid  products.  The  process  was  as  follows :  Pov- 
dered  capsicum  was  treated  with  anhydrous  ether  and  evaporated,  the  oleo- 
resinous  product  was  digested  in  alcohol  of  .809  sp.  gr.,  the  filtered  alcohoKe 
solution  was  treated  with  subacetate  of  lead,  which  threw  down  a  copiooi 
precipitate ;  this  was  separated  by  filtration,  and  the  clear  tincture  treated 
with  sulphhydric  acid ;  the  precipitated  sulphuret  of  lead  was  now  T&aoiti, 
the  solution  boiled,  again  filtered,  evaporated,  and  set  aside,  on  an  intensely 
cold  day,  to  crystallize.  On  examination,  the  whole  was  found  to  have  solidi- 
fied into  a  mass  of  beautiful,  nearly  white,  feathery  crystals.  Owing  to  the 
comparative  insolubility  of  sulphhydric  acid  gas  in  alcohol,  they  were  not 
completely  free  from  lead  salt,  and  were  further  purified  and  crystalliied, 
though  not  with  the  same  facility,  from  the  change  of  temperature.  Tbeie 
crvstals  seem  analogous  to  a  stearoptene ;  heated,  they  first  melt,  and  thei 
take  fire,  burning  with  a  bright  rose-colored  flame,  and  giving  off  deiue, 
suffocating  frimes ;  heated  with  sulphuric  acid,  they  blacken,  and  give  off 
white  fumes.  The  taste  is  excessively  fiery,  inflaming  all  parts  with  whidi 
it  comes  in  contact ;  the  odor  is  faint.  The  crystalline  sediment  which  ii 
separated  during  the  spontaneous  evaporation  of  the  ethereal  tinctare  of 
capsicnm  is  probably  the  same  compound. 

Digiiahn. — The  leaves  of  digitalis  contain  several  neutral  principles  whicli 
are  closely  allied  to  each  other,  are  present  in  commercial  digitalin,  aud  sre 
obtained,  according  to  Walz,  by  one  process.  The  aqueous  solution  of  the 
alcoholic  extract  is  treated  with  PbO,  the  filtrate  freed  from  lead  by  SO,  neu- 
tralized by  NHg,  and  precipitated  by  tannin.  The  precipitate  is  rubbed  to- 
gether with  PbO  or  subacetate  of  lead  and  repeatedly  boiled  with  alcohol; 
the  filtrate  is  treated  with  HS  and  evaporated.  The  yellowish-white  residue 
is  crude  digitalin,  from  which  pure  ether  dissolves  digitalacrin  ;  water  leaTf* 
digitaletin  and  dissolves  digitalin y  which  is  obtained  pure  by  treatment  with 
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tftnnin,  lead,  Ac,  as  before.  DigiUlin  is  a  poweifal  poison,  ^ven  for  the 
same  sedative  properties  as  the  leaves.  It  has  lately  been  mnch  prescribed 
in  the  form  of  grannies  of  sngar,  which  have  been  saturated  with  the  tinctnre, 
80  that  each  shall  represent  a  given  qnantitj  of  the  medicine.  The  nsnal 
dose  is  one-thirtieth  of  a  grain.  Being  among  the  most  powerful  of  known 
poisons,  it  should  be  used  with  great  care.  Kosmann  gives  to  digitalin  the 
formnla  C^R^fi^ 

Salictn. — The  bark  of  the  following  plants  contains  no  salicin :  S.  alba, 
Babylonica,  bicolor,  caprflea,daphnoides,  incana,  fragilis,  Russeliana,  triandra, 
▼iminalis  and  Popnlns  angnlosa,  fastigiata,  grandicnlata,  monilifera,  nigra, 
Yirginica ;  all  the  other  willows  contain  salicin,  and  it  is  probable  that  all 
the  herbaceous  kinds  of  spiraea,  which  yield  salicylous  acid  (oil  of  spirflea)^ 
contain  it  originally. 

To  prepare  it  the  decoction  of  willow  bark  is  evi^rated  to  three  times 
the  weight  of  the  bark  employed,  digested  with  oxide  of  lead,  and  the  filtrate 
evaporated  to  syrupy  consistence.  After  several  days  the  crystals  are  sepa- 
rated and  purified  by  recrystallization.     (Duflos.) 

Ooncentrated  SO,  colors  it  blood-red ;  water  decolorizes  it  again,  dissolv- 
ing a  peculiar  acid  (mfisulphuric  acid).  Cold  diluted  SO,  or  HCl  converts  it 
into  sugar  and  aaligenin,   Cg^H^O^  -f-  2H0  »  Gs,H,,0^-f  Cyjlfi^  saligenin. 

If  treated  hot,  it  is  converted  into  sugar  and  soZire^in,  2C,|Hj,0,,«b 
2C„H„0„  +  C^H^O^—saliretin. 

Cold  NOj  of  1. 16  specific  gravity  converts  it  into  helicin.  C,,H„0,4+  Og"« 
2HO.fC,,HrtO,^— helicin. 

If  a  more  diluted  NO,,  of  1.09  specific  gravity,  is  used,  the  result  is  a 
compound  between  helicin  and  salicin,  which  has  been  called  helicaidin. 
2C-H„0„-fO.«3HO + C  JBE^jO,^  helicoidin— C,^^0^+  C,sH»0^. 

If  salicin  is  heated  with  very  dilute  NO,  just  to  the  boiling  point,  and 
allowed  to  cool,  or  evaporated  at  a  low  temperature,  salicylous  acid  is  sepa- 
rated. 

At  the  boiling  point,  nitrosalicylic  acid  is  formed,  and  by  continued  influ- 
ence picric  and  oxalic  acids. 

Melted  with  an  excess  of  caustic  potassa,  it  is  converted  into  salicylate 
and  oxalate  of  potassa. 

Heated  with  binoxide  of  lead,  formiate  of  lead  is  obtained ;  with  black 
oxide  of  manganese  and  dilute  SO,,  formic  and  carbonic  acids ;  with  bichro- 
mate of  potassa  and  S0„  carbonic,  formic,  and  salicylous  acids. 

By  dry  distillation  it  yields,  among  pyro  products,  salicylous  acid ;  and 
when  taken  internally  it  is  found  in  the  urine  together  with  its  products  of 
decomposition — saligenin,  salicylous  and  salicylic  acids. 

Saligenin,  C^fifi^,  pearly  crystals,  easily  soluble  in  boiling  water,  alco- 
hol, and  ether,  sublimes  above  212^;  colored  red  by  concentrated  SO,; 
concentrated  NO,  oxidizes  it  to  picric,  diluted  NO,  to  salicylous  and  nitro- 
Balicylous  acids,  C,4H,0^+20— C,^H,0^+2H0 ;  heated  with  hydrate  of 
potassa,  it  is  converted  into  salicylic  acid  and  hydrogen,  CMH,04-hK0,H0 
■■CMH,K0g+4H.  Sesquisalts  of  iron  impart  an  indigo-blue  color.  Dilute 
acids  by  boiling  convert  it  into 

Saliretin,  C^^0^t*»2C^fifi^ — 4H0,  which  is  insoluble  in  water  and 
ammonia,  soluble  in  alcohol,  ether,  concentrated  acetic  acid,  and  fixed  alka- 
lies ;  concentrated  SO,  colors  it  blood  red ;  concentrated  NO^  oxidizes  it 
on  boiling  to  picric,  not  to  oxalic  acid. 

Helicin,  Cg^H^O^,  white  needles,  without  odor,  bitterish  taste,  insoluble 
in  ether,  easily  soluble  in  hot  water  and  alcohol.  By  synaptase  and  boiling 
with  alkalies  is  converted  into  sugar  and  salicylous  add,  C,^^OM-f  2H0» 
C,,Hj,0^+  C^H^O,. 
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Helicotdin  is  a  derivative,  having  the  composition  Cj,H^O.»C,iHjO^ 
(helicin)  +  Cg,H„0,4(8aliein).  By  synaptase  is  decomposed  into  aogv, 
saligenin,  and  salieyloas  acid. 

Salicin  was  fonnerly  used  to  adulterate  sulphate  of  qninia,  which  it  mco- 
bles  in  appearance.  It  is  tonic  and  febrifuge,  though  litte  used.  Doo, 
three  to  thirty  grains. 

Vanillin. — Vanilla  of  commerce  is  exhausted  with  alcohol,  evaponted 
to  an  extract,  this  exhausted  by  ether,  which  is  to  be  evaporated,  holed 
with  boiling  water,  which,  on  evaporation,  lets  fall  the  principle ;  recryital- 
lized  aud  treated  with  animal  charcoal,  it  is  obtained  in  colorless  fonr-aded 
needles,  of  strong  vanilla  odor,  hot,  burning  taste ;  fnses  at  195^,  volatQiia 
at  302^ ;  little  soluble  in  cold  water,  very  soluble  in  hot  water,  alcobol, 
ether,  and  the  fixed  and  volatile  oils.  Concentrated  SO,  dissolves  it  witk 
yellow  color ;  solution  of  potassa  dissolves  it  and  deposits  it  again  on  briig 
neutralized. 

The  crystals  observed  on  the  surface  of  the  f^esh  bean  of  commerce  st 
found  to  consist  of  vanillin,  not  benzoic  acid,  as  heretofore  supposed. 

Alain. — This  interesting  proximate  constituent  of  aloes  has  been  preptnd 
from  several  commercial  varieties,  especially  from  Barbadoes  and  Socotiiie 
aloes.  It  was  introduced  into  medicine  by  T.  &  H.  Smith,  of  Edinborgii, 
who  are  still  its  principal  manufacturers,  and  it  has  recently  attained  cob- 
mercial  as  well  as  scientific  interest  from  being  pretty  extensiTely  prescribed 
as  a  mild  and  pleasant  cathartic.  Crystals  of  aldin  have  been  obserred  ii 
abundance  in  a  variety  of  Socotrine  aloes  of  semifluid  consistence  from  te 
evaporation  not  having  been  carried  as  far  as  usual. 

Preparation  according  to  Oroves. — Aloes  is  exhausted  by  boiling  watff, 
the  decoction  acidulated  with  muriatic  acid,  filtered,  evaporated  to  a  sjrnpf 
consistence,  and  set  aside  in  a  cool  place  to  crystallize.  The  crystals,  after 
a  fortnight,  are  separated  and  purified  by  recrystallization  from  boiling  wstff. 
Socotrine  aloes  yields  10  per  cent,  aloin.  These  crystals  are  to  be  dried  bf 
bibulous  paper  at  a  moderate  heat ;  when  thoroughly  dry  aldin  is  permaDeDt 
in  the  air,  but  with  moisture  and  heat  conjoined,  has  a  tendency  to  lose  ita 
crystalline  form,  assuming  the  amorphous  character  of  aloes.  (See  Proc. 
Am.*  Ph.  Assoc,  1860,  p.  li}2.) 

Its  purgative  properties  have  been  denied,  but  the  experience  of  numerom 
practitioners  here  and  in  Europe  confirms  its  utility  a.s  a  mild  though  pretty 
certain  cathartic  in  doses  of  from  two  to  three  grains.  (See  IsJxiemporaneoiu 
Pharmaci/.) 

Amycjdalin. — This  interesting  principle  is  obtained  from  bitter  almond* 
by  the  following  process  :  Bitter  almonds,  powdered  and  expressed,  to  free 
them  from  fixed  oil,  are  to  be  boiled  in  successive  portions  of  alcohol  till 
exhausted.  The  liquors  thus  obtained  are  placed  in  a  still,  and  evaporated 
at  a  low  heat,  the  alcohol  being  recovered.  The  syrupy  residue  is  then  U) 
be  diluted  with  water  and  mixed  with  yeast,  and  subjected  to  fermentatiofl 
to  separate  sugar.  Again  evaporate,  at  a  moderate  temperature,  to  the 
consistence  of  syrup,  cool,  and  add  95  per  cent,  alcohol.  The  anivgdalin 
will  then  precipitate,  and  may  be  collected  on  a  strainer ;  it  is  then  to  be 
purified  by  repeated  resolution  in  hot  alcohol,  and  crystallization.  Any  oil 
it  may  contain  may  be  separated  by  shaking  the  solution  with  ether  before 
or  after  the  fermentation.  One  pound  of  almonds  yields  at  lea^t  tiro 
drachms  of  amyprdalin.  Heat  decomi)Oses  it,  giving  off  the  odor  of  hiw- 
thorn  ;  heated  with  alkaline  solutions,  it  evolves  ammonia  and  forms  amyg- 
dalic  acid. 

Amygdalin  seems  destitute  of  active  properties,  except  when  mixed  ii 
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solotion  with  emuUrin  (see  Protein  Compounds),  prodacing  grape  sugar,  oil 
of  bitter  almonds,  and  hydrocyanic  acid,  which  is  thus  explained :  ^C^E.„ 
0.+  4HO-2C^„0„+C„H,0,+  HNC, 

On  thb  Decomposition  or  Obqamio  Bodies. 

On  the  foregoing  pages  the  organic  compounds  have  been  treated  of,  and 
a  n amber  of  pharmacentical  preparations  derived  from  the  organic  kingdom. 
It  is  well  known  that  such  chemical  and  pharmacentical  compounds  are  sub- 
ject to  alterations  by  various  influences,  the  study  of  which  forms  a  most 
important  part  of  chemistry.  To  many  of  these  changes  attention  has  been 
drawn  in  the  appropriate  places,  and  it  remains  now,  without  treating  of  the 
same  in  detail,  to  present  them  in  a  condensed  form,  conveniently  arranged. 

The  decomposition  of  organic  bodies  may  be  treated  of  under  four  sepa- 
rate heads : — 

1.  Oxidation  by  the  Atmosphere. — As  a  general  rule,  pure  chemical  com- 
pounds ire  not  affected  by  dry  or  moist  atmosphere,  except  perhaps  to 
deliquesce  or  effloresce,  or  like  the  salts  of  some  volatile  organic  acids,  as 
acetic  and  valerianic,  to  evolve  them  in  moist  air.  But  oxidation  is  com- 
paratively rare,  and  mostly  met  with  in  compounds  destitute  of  oxygen  and 
abounding  in  hydrogen ;  examples  are  the  ternary  alkaloids  and  the  carbo- 
hydrogens  of  the  volatile  oils. 

The  influence  in  promoting  the  changes  taking  place  among  organic  prin- 
ciples of  Ozone^  the  peculiar  active  form  of  oxygen,  discovered  by  Schon- 
bein,  and  described  on  page  332,  has  not  yet  been  fully  investigated.  It  is 
undoubtedly  a  potent  agent  in  those  important  metamorphoses,  the  study  of 
which  constitutes  the  branch  of  Organic  Chemistry. 

II.  Decomposition  into  Simpler  Compounds, — 1.  By  air  and  tvater. 
Complex  organic  bodies  are  subject  to  oxidation  and  ultimately  break  up 
into  the  inorganic  compounds  carbonic  acid,  ammonia,  and  water ;  if  this 
process  of  decomposition  takes  place  slowly,  it  is  called  decay ;  if  rapidly 
in  the  presence  of  more  water  and  with  the  evolution  of  an  offensive  smell, 
putrefaction;  under  similar  circumstances,  when  the  product  is  a  useful 
compound,  fermentation ;  of  this  last  a  distinction  is  made  between  vinous 
fermentation  (see  page  529)  and  acid  fermentation,  the  latter  being  again 
subdivided  in  accordance  with  the  acid  obtained,  and  is  then  called  acetic, 
lactic,  butyric,  succinic,  &c.  (see  the  acids  named)  ;  the  presence  of  a  nitro- 
genated  compound  is  necessary,  to  act  as  a  ferment. 

2.  By  acids.  Of  the  concentrated  acids,  the  action  of  sulphuric  acid  is  the 
most  violent ;  it  abstracts  water  from  nearly  all  organic  compounds,  leaving 
a  compound  with  a  larger  amount  of  carbon  ;  or  the  carbon  is  oxidized,  and 
the  evolved  gases  contain  carbonic  oxide,  and  formic,  carbonic,  and  sulphu- 
rous acids ;  compounds  containing  amide  (NH,)  yield  ammonia.  Glacial 
phosphoric  and  arsenic  acids  have  a  similar  action,  but  weaker. 

Diluted  acids  act  differently ;  they  cause  the  combination  with  the  elements 
of  water  (conversion  of  starch  into  sugar,  p.  506),  very  seldom  evolve  car- 
bonic acid  (conversion  of  meconic  into  komenic  acid),  but  very  often  decom- 
pose organic  bodies  into  glucose  and  another  compound  of  different  behavior 
(see  Tannic  Acids,  Salicin,  &c.)  ;  the  latter  decomposition  often  takes  place 
also  by  the  influence  of  emnlsin,  synaptase,  or  similar  ferments.  (See  also 
GlucosideSf  p.  517,  and  Copulated  Compounds,  p.  666.) 

3.  By  chloride  of  zinc.  Aided  by  heat,  this  is  capable  of  abstracting 
water  from  organic  compounds  ;  it  produces  ether  from  alcohol,  Ac. 

4.  By  heat.     Organic  compounds  are  called  volatile  if  they  may  be  dis- 
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tilled  witboat  suffering  decomposition ;  others  are  decomposed,  and  the  pro- 
cess is  then  termed  dry  or  destructive  dietilUUion,  and  the  prodactn  pifro 
products.  These  are,  in  the  commencement  of  the  distillation,  highlj  oxj- 
genated  and  of  an  acid  nature  (see  p.  503),  afterwards  contain  less  oxjgen, 
and  at  last  are  carbohjdrogens  (marsh  gas,  Cfi^  olefiant  gas,  C«HJ  or 
ternary  alkaloids  (see  Artificial  Alkaloids) ;  water,  tar,  and  charcoal  gene- 
rally  accompany  the  products  of  the  dry  distillation  of  all  complex  bodies. 
Exposure  to  a  continued  red  or  white  heat  resolves  them  more  or  less  com- 
pletely into  binary  inorganic  compounds  and  the  elements. 

III.  Artificial  Oxidation, — Many  highly  oxygenated  inorganic  com- 
pounds, when  in  contact  with  organic  bodies,  part  with  one  or  more  equiTi- 
lents  of  oxygen,  which  in  its  nascent  state  acts  on  the  organic  compound ; 
such  is  the  case  with  a  number  of  acids,  viz.,  nitric  (see  Oxalic  Acid,  p.  590, 
and  Sugars,  p.  510),  chromic  (see  Valerianic  Acidy  p.  607),  chloric  and  iodic 
acids,  with  peroxide  of  manganese  (see  Formic  Acid,  p.  594),  binoxide  of 
lead  (see  Tartaric  Acid,  p  590),  and  the  oxides  of  the  noble  metals.  Many 
organic  compounds,  when  in  solution  together  with  alkalies,  are  thereby 
rendered  more  prone  to  oxidation  by  the  atmosphere. 

IV.  ** Integration^^  toith  Elements  or  Inorganic  Compounds.^^A  num- 
ber of  the  non-metallic  elements  may  enter  the  combination  of  organic  bodies 
as  integral  parts ;  the  halogens  by  direct  influence,  sulphur  by  the  influence 
of  sulphuric  acid  or  a  sulphuric  compound  (see  Artificial  VoUUUe  Oils,  &e.). 
The  integration  of  NO^  has  some  importance  in  pharmacy ;  gnn-cotton  (pi 
496)  and  glonoin  (p.  551)  are  such  compounds. 


PART  V. 

EXTEMPORANEOUS    PHARMACY. 


CHAPTER    I. 

ON  PBESCRIPTIONS. 

In  assigning  a  place  in  this  work  to  presoriptions,  and  to  the  art  of 
prescribing  medicines,  it  is  with  a  fall  appreciation  of  its  intimate 
connection  with  therapeutics,  a  branch  of  knowledge  with  which,  as 
a  pharmaceutist)  I  lay  claim  to  but  little  practical  acquaintance ;  and 
yet  this  subject  has  bearings  which  are  peculiarl;^  adapted  to  arrest 
the  attention  of  one  whose  daily  avocations  place  mm  directly  between 
the  physician  and  the  patient,  and  give  him  favorable  opportunities 
for  judging  of  the  pharmaceutical  eUgibility  of  combinations,  and  not 
unfrequently  of  their  effects. 

The  art  of  prescribing  medicines  has  so  intimate  a  connection  with 
that  of  preparing  and  dispensing  them,  that  a  treatise  on  the  latter 
subject,  not  embracing  the  former,  would  be  wanting  in  its  most  inter- 
esting feature  to  the  student  of  medicine  and  the  physician.  In  a 
work  like  the  present,  it  seems  appropriate  to  approach  the  art  of  dis- 
pensing through  a  brief  general  treatise  on  that  of  prescribing. 

It  is  a  common  remark  of  recent  graduates  of  medicine,  that  one 
of  their  greatest  difficulties  is  in  writing  prescriptions ;  lacking  the 
means  of  systematic  instruction  in  this  most  important  practical  duty, 
they  are  apt  to  fall  into  confused  and  unscientific  methcnis  of  prescrib- 
ing, from  which  no  amount  of  experience  entirely  rids  them. 

The  art  of  prescribing  is  the  practical  application  of  the  knowledge 
of  therapeutics,  chemistry,  and  pharmacy,  to  the  cure  of  disease.  No 
department  of  his  duties  puts  the  skill  of  the  physician  to  a  closer 
test ;  none  calls  for  the  exercise,  to  a  greater  extent,  of  that  invaluable 
quality,  whether  intuitive  or  acquired,  called  tact;  and  yet  few  depart- 
ments of  medical  knowledge  are  less  insisted  upon  as  necessary 
branches  of  a  med.cal  education. 

Although  the  art  of  prescribing  can  only  be  acquired  practically, 
the  general  principles  pertaining  to  it  are  capable  of  classification,  and 
have  been  fully  discussed. 

The  celebrated  Pharmacohg^ia  of  Dr.  Paris,  of  London,  published 
originally  in  1812,  contains  the  fullest  dissertation  in  our  language 
upon  ''  the  science  and  art  of  prescribing."  Many  of  the  views  taught 
at  that  time,  however,  are  now  abandoned,  and  the  subject  is  capable 
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of  being  simplified  in  accordance  with  modem  improvements  in 
pharmacy.  The  large  number  of  efficient  and  permanent  Galenica! 
preparations  make  prescribing  comparatively  easy  to  the  practitioner 
who  has  kept  pace  with  the  advance  of  the  times,  while  the  publica- 
tion of  Formularies^  in  which  a  variety  of  preparations  of  each  drug 
are  detailed,  has  to  a  certain  extent  substituted  an  original  and  extem- 
poraneous system  of  selection  and  combination  of  remedies. 

Medicinal  preparations  which  are  kept  on  hand  by  the  apothecarr, 
to  be  dispensed  alone  or  used  in  compounding  prescriptions,  are  called 
permanenty  while  those  compounded  by  direction  of  the  practitioner 
to  meet  the  indications  as  they  arise,  in  practice,  are  callea  extempcfra- 
neo7ts. 

This  distinction,  however,  is  far  from  being  well  marked.  Some 
of  those  called  permanent  are  known  to  deteriorate  in  a  greater  ot 
less  degree  by  age,  while  many  classed  as  extemporaneous  will  keq) 
an  indefinite  length  of  time.  For  most  of  the  permanent  class  we 
have  recipes,  or  prescriptions,  published  in  Pharmacopaeicts,  DispeMi- 
tories,  or  Medical  Formularies,  while  the  extemporaneous  are  usoall? 
the  product  of  the  skill  and  ingenuity  of  the  prescriber  at  the  bedsitw 
of  his  patient  Objections  lie  against  the  use  of  established  prescpp* 
tions  to  the  exclusion  of  those  dictated  by  the  emergencies  of  the 
case,  from  the  impracticability  of  adapting  any  set  of  formulas  to 
every  shade  of  disease  and  of  idiosyncrasy,  and  from  the  impossibility 
of  the  practitioner  storing  in  his  memory  their  ingredients,  propor- 
tions, &c. ;  so  that  the  thorough  student  does  well  to  acquire  a  know- 
ledge of  the  principles,  to  regulate  the  selection  and  combination  of 
remedies,  and  to  learn  the  art  of  prescribing  experimentally, 

A  limited  number  of  prescriptions,  framed  with  a  view  of  illustrat- 
ing these  principles  and  modes  of  combination,  will,  with  this  object 
in  view,  be  highly  useful  to  the  student;  but  these  must  be  re- 
garded as  stepping-stones  to  a  knowledge  of  the  art  of  prescribing 
rather  than  as  embodying  that  knowledge.  The  vast  extent  and 
variety  of  adaptation  of  the  Materia  medica  preclude  the  possibility 
of  compressing  into  any  series  of  prescriptions,  a  complete  view  of 
all  the  modifications  attainable  on  enlightened  therapeutical  and  phar- 
maceutical principles. 

Under  the  head  of  Galenical  preparations,  a  prominent  distinction 
has  been  drawn  between  those  which  are  officinal  in  the  U.  S.  and 
British  Pharmacopoeias  and  those  which  are  not ;  the  use  of  Italics 
for  the  unofficinal,  calling  attention  to  their  comparatively  unimportant 
position,  has  been  a  conspicuous  feature  in  the  syllabi  intended  for  the 
use  of  the  student  in  committing  to  memory  their  names,  proportions, 
properties,  and  doses.  In  the  part  of  the  work  which  follows,  this 
distinction  is  regarded  as  less  important,  and  most  of  the  formulae  are 
introduced  less  with  a  view  to  impress  them  upon  the  memory,  than 
to  illustrate  the  pharmaceutical  principles  on  which  they  are  based. 

The  very  obvious  division  of  preparations  into  simple  and  com- 
pound needs  no  other  mention  than  to  explain  that  the  addition  of  a 
vehicle  or  menstruum,  not  added  with  a  view  to  its  medical  effect,  does 
not  render  a  preY>aTaX\oTv  e.om>^o\i\id,\v\  tUe  sense  in  which  that  term  is 
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ordinarily  applied.  Simple  rhubarb  pills  contain  rhubarb  and  soap ; 
while  compound  rhubarb  pills  contain  rhubarb,  aloes,  myrrh,  and  oil 
of  peppermint;  and  with  a  view  to  furnish  distinctions  between  prepa- 
rations which  have  very  similar  composition,  the  term  comjjound  is 
sometimes  useful. 

J%e  Language  used  in  Prescriptions. 

In  Great  Britain  and  the  North  of  Europe,  prescriptions  are  written  in 
Latin ;  in  France,  in  the  vernacular  language.  We  mostly  follow  the  British 
custom,  although  some  of  our  practitioners  depart  from  the  usual  style,  and 
follow  the  Pharmacopoeia  hy  inditing  their  prescriptions  in  plain  English. 
The  relative  adaptation  of  Latin  and  English  for  the  purpose  has  long  been 
discussed,  and  is  still  a  mooted  point  among  physicians  and  pharmaceutists. 
It  is  unnecessary  to  dwell  upon  the  arguments  advanced  on  either  side,  and 
which  seem  naturally  to  suggest  themselves.  The  chief  desideratum  is  to 
secure  accuracy  without  an  unnecessary  and  cnmhersome  phraseology,  and 
for  this  purpose  the  officinal  names  of  all  medicines  are  to  be  preferred  to 
either  of  their  common  and  changing  synonyms. 

Many  medicines  are  called  by  very  different  names  in  different  parts  of 
the  country,  and  the  same  name  is  liable  to  be  applied  to  either  of  several 
different  drugs.  If  snakeroot  were  ordered,  the  pharmaceutist  might  be  at 
a  loss  whether  serpentaria,  cimicifuga,  asarum,  senega,  eryngium,  or  some 
of  the  numerous  other  roots  occasionally,  or  perhaps  locally,  denominated 
snakeroots,  were  desired ;  while,  if  the  specific  English  name,  as  Virginia, 
Canada,  bl<ick  or  button  snakeroots,  was  applied,  the  merit  of  conciseness 
would  be  sacrificed. 

If  chamomile  were  ordered,  it  would  be  necessary  to  specify  whether  Roman, 
German,  or  American;  while  in  Latin,  anthemis,  matricaria,  or  mamta 
would  be  both  short  and  distinctive. 

In  the  foregoing  illustrations,  however,  we  have  the  least  forcible  instances. 
There  can  be  no  comparison  in  eligibility  between  the  names  sugar  of  lead 
and  Plumbi  acetas,  white  vitriol  and  Zinoi  sulphas,  liver  of  sulphur  and 
Potassii  sulphuretum,  salt  of  tartar  and  Potassa*  carbonas.  The  name 
which  expresses  the  chemical  composition  of  a  substance  is  generally,  of  all 
that  can  be  devised,  the  best ;  and  hence,  even  in  common  language,  many 
familiar  chemical  substances  are  beginning  to  be  called  by  their  chemical 
names.  Although  there  is  little  difference  between  the  English  and  the 
Latin  chemical  names,  the  latter  has  the  advantage  for  use  in  prescription  : 
it  is  easier  of  abbreviation,  or  its  abbreviations  are  more  familiar ;  while  the 
omission  of  thq  connecting  preposition  q/*,  between  the  two  parts  of  the 
name,  reduces  it  to  a  single  compound  word,  rendering  it  shorter  tkiid  more 
quickly  written. 

It  is  often  urged  that  the  Latin  used  in  prescription  is,  for  the  most  part, 
quite  incorrect,  especially  when  the  terminations  are  attempted  ;  but  gram- 
matical errors  are  certainly  far  less  important  than  either  chemical,  pharma- 
ceutical, or  therapeutical ;  and  when  we  consider  how  few  physicians,  even 
among  those  classically  educated,  have  advantages  for  keeping  up,  through- 
out the  busy  scenes  of  their  professional  career,  the  knowledge  of  Latin 
acquired  in  their  schoolboy  days,  we  can  scarcely  wonder  that  many  errors 
of  this  description  occur.  Moreover,  the  language  used  in  prescription, 
viewed  w^ith  reference  to  its  abbreviations,  signs,  and  Latinized  names  of 
various  origin,  must  be  regarded  as  distinct  from  the  Latin  taught  in  schools, 
and  requires  to  be  studied  in  connection  with  scientific  nomenclature  gene- 
rally, and,  iu  fact,  constitutes  a  part  of  the  study  of  Materia  Medica  and 


884  OK   PBESCBIPTIOKfl. 

Pharmacy.  Every  officinal  drag  and  preparation  has  its  particalar  naaie 
giren  to  it  aathoritatively  in  the  Pharmacopoeia,  and  Uiose  not  thm 
mentioned  may  be  distinguished  by  their  appropriate  botanical  or  chemicd 
designations.  The  groundwork  of  the  correct  writing  of  prescriptionB  is  i 
knowledge  of  these  names ;  and  it  matters  little  whether  the  physician  writeg 
his  prescriptions  in  Latin  or  English,  if  he  designates  each  indiyidual  artide 
by  its  officinal  name. 

The  propriety  of  using  the  officinal  Latinized  names  in  a  plain  English 
formula  may  admit  of  a  doubt,  but,  if  sanctioned  by  custom  and  aathoritj, 
might  be  adopted,  and  thus  the  principal  objection  to  the  English  prescrip- 
tion would  be  removed.  The  officinal  name,  though  fhuned  upon  a  Ls^ 
model,  might  be  separated  from  the  idea  of  its  origin,  and  ased  in  the  pre- 
scription as  a  distinctive  pharmaceutical  term,  following  the  genius  of  tbe 
language  in  which  it  is  used :  in  a  Latin  prescription,  its  terminations  would 
be  varied  as  the  construction  of  that  language  requires ;  and  in  an  Engliah 
prescription,  might  follow  the  rules  for  the  construction  of  a  correct  Englisli 
sentence.  We  have  very  many  officinal  names  that  are  as  commonly  incw- 
porated  into  our  language  as  the  English  synonyms  attached  to  them,  and 
the  objections  to  considering  all  the  names  in  the  American  and  British 
Pharmacopoeias  as  English  words  are,  it  appears  to  me,  not  such  as  to  over- 
rule a  custom  which,  on  so  many  accounts,  is  to  be  desired. 

The  officinal  names  are  spoken  of  in  detail  in  the  chapter  on  the  Phar- 
macopoeia, and  the  importance  of  a  study  of  them  has  been  elsewhere  re- 
ferred to ;  and  I  repeat,  if  these  were  properly  mastered  by  the  student^ 
and  invariably  used  to  designate  the  drugs  and  preparations  to  which  thej 
belong,  the  framework  in  which  the  prescription  is  inclosed  would  be,  com- 
paratively, of  little  importance. 

There  are  some  cases  in  which  the  use  of  an  explanatory  synonym^ia 
parentheses  seems  quite  necessary,  whether  the  name  be  Latinized  or  not ; 
and  in  such  cases  it  should  never  be  omitted  for  the  sake  of  elegance  or 
attempted  correctness  of  diction.  In  prescribing  the  finer  kinds  of  mag- 
nesia, there  is  no  other  resource  than  to  say  in  parentheses  (Henry's), 
(Husband's),  or  (Ellis'),  as  the  case  may  be.  Liquor  aloes,  comp.  would 
be  quite  indefinite  without  (Mettauer)  appended,  and  tinct.  guaiaci  comp. 
would  be  misunderstood  unless  accompanied  by  the  added  (Dewees')  to  ex- 
plain it. 

The  remarks  before  made  apply  to  the  names  of  substances  designated  in 
prescriptions ;  the  other  parts  of  the  prescription,  which  will  be  referred  to 
more  particularly  in  the  sequel,  consist  chiefly  of  abbreviations  and  signs 
which  custom  has  long  sanctioned,  and  which  are  considered  to  pertain  par- 
ticularly to  the  Laiin  prescription,  though,  as  before  stated,  occasionally,  and 
without  any  breach  of  propriety,  used  in  connection  with  the  English.' 

In  the  prescriptions  appended  to  the  several  chapters  which  follow,  numer- 
ous examples  are  given  of  both  Latin  and  English  prescriptions,  and  thej 
will  be  appropriately  preceded  by  the  following,  taken  from  Dr.  Pereira's 
**  Selecla  e  Prescriptis,^^ 

Grammatical  Explanation  of  a  Prescription, 


(1.)  BL. — Ferri  carbonatis,  drachmam  cum  semisse  (3Js8)* 
(2.)  Rhei  pulveris,  grana  quindecim  (gr.  xv). 

(3.)  Olei  anthemidis,  guttas  quinque  (gtt.  r). 

(4.)  Conservffl  rossB,  quantum  salficiat  ut  fiat  massalain  pilalas  viginti  diri- 

denda,  qaarutn  sumat  aeger  tres  octavis  horis. 

/I.)  Recipe,  verb  active,  imp.  mood,  2d  pers.  sing,  agreeing  with  7u,  iiDdeistood; 
from  Recipio,  «re,  cepi,  ceptum,'i\  ^Q>\i\,  ^jcX.    <i^^<Mncia  an  aooosatiTe. 


GRAMMATICAL   EXPLANATION   07   A   PBXSCBIPTION.      dto 

DsACHMAM,  noon,  Bobst,  MO.  sing,  from  DrackmOf  «,  f.*  Ist  deoL     Govemed  bj 

Recipe. 
Cvu,  praposition.    Governing  an  ablative  case. 

SiMiiisB,  snbst.  abl.  case,  from  SemissiSf  is,  f«  3d  decl.    Goremed  bj  cum, 
Carbonatib,  subet.  gen.  sing,  from  Carbofuu,  ati$t  f.  8d  deol.    Governed  hy  Drach' 

VMLVUm 

Fbrri,  subst.  gen.  sing,  from  Ferrtim,  t,  n.  2d  decl.    Goremed  bj  CarhfmatU, 

(2.)  Rboipb,  understood. 
Graita,  sabet.  aoo.  pi.  from  Granum^  i,  n.  2d  deol.    Goremed  hy  Recipe,  understood. 
QmiroBcnf,  adj.  indeolin. 

PtTLrsBis,  subst.  gen.  sing,  from  Pulnit,  erigf  m.  3d  decl.    Goremed  bj  Grana. 
Rhxi,  subst.  gen.  sing,  from  Rheum,  i,  n.  2d  deol.    Goremed  bj  Pulveris. 

(3.)  Rboipb,  understood. 
GuTTAs,  subst.  aoo.  pi.  from  Gutta,  m,  f,  1st  decl.    Goremed  bj  Recipe,  understood. 
QirnrQUB,  adj.  indeolin. 

OlId,  subst.  gen.  sing,  from  Oleum,  ei,  n.  2d  deoL    Goremed  hj  Guita». 
ABTHmiOHi,  subst.  gen.  sing,  from  Anthemi$,  idU,  f.  3d  deoL    Goremed  bj  Olei. 

{4.)  Rbcipb,  understood. 
QuAKTUM,  adrerb.    Goreming  the  genitire  case. 
SuppiciAT,  rerb  impers.  potent,  mood,  pros,  tense,  from  Svfficio,  ire  feci,  fectum,  neui. 

and  act.  3d  conj. 
CovsBBrji,  subst.  gen.  sing,  from  Cotuerva,  m,  f.  1st  deol.    Goremed  bj  Q^a%tum• 
Rosj^  subst.  gen.  sing,  from  Roea,  at,  f.  1st  deol.    Goremed  bj  Con$ervm* 
Ut,  conjunct.     Goreming  a  subjunot.  mood. 
MAsscLAf  subst.  nom.  case  a,  at,  f.  Ist  deol. 
Fiat,  rerb.  subj.  mood,  pros,  tense,  3d  person  singular,  from  Fio,Ji$,factu$  ram  rel 

fm,  fieri,  neut.  Goremed  bj  Ut,  and  agreeing  with  its  nominative  case  Massula. 
DmnBiiDA,  partioip.  nom.  case  fern.  geud.  from  Dividends,  a,  tun  (i  divider,  i,  sua, 

pass.  3d  conj.).     Agreeing  with  Sfasaula. 
Iv,  preposition.     Gtoreming  an  aconsatire  case. 
PiLDLAB,  subst.  aoo.  pi.  from  Pilula,  at,  f.  Ist  decL    Goiremed  bj  In. 
VioiMTi,  adj.  indeol. 
.  QuABUM,  relative  pronoun,  gen.  pi.  fem.  from  Q^i,  quat,  quod.    Agreeing  with  ita 

antecedent  Pilulas  in  gender  and  number.  Goremed  in  the  gen.  case  by  Tren. 
JBoKR,  adj.  mas.  gend.  nom.  ^£ger,  ctgra,  agrum.  Agreeing  with  homo,  understood. 
SuMAT,  rerb,  3d  pers.  sing.  imp.  mood,  from  Sumo,  ere,  pai,  ptum,  act.  3d  conj. 

Agreeing  with  homo,  understood  ;  goreming  an  aoo.  case. 
Tbbs,  ad.  aoo.  pi.  fem.  from  Trea,  tres,  tria.     Agreeing  with  Pilulaa,  understood,  and 

which  is  goremed  by  Sumat. 
HoBis,  subst.  abl.  plural,  from  Hora,  as,  f.  1st  decl. ;  signifying  part  of  time,  and 

therefore  put  in  the  abl.  case. 
OcTAris,  adj.  abl.  plur.  fem.  from  Octavua,  a,  urn.     Agreeing  with  horis. 


Ahbremations. — Mistakes  not  unfreqnentlj  arise  from  unskilful  abbrevia- 
tions, for,  while  there  can  be  no  objection  to  shortening  many  of  the  long 
names  given  to  medicines,  there  is  certainly  great  danger  from  the  inordinate 
and  unskilful  exercise  of  this  privilege ;  the  word  cal.  is  an  occasional  and 
very  poor  abbreviation  for  hydrargyri  chloridum  mite.  Through  a  careless 
termination  of  familiar  words,  serious  accidents  are  liable  to  occur.  Several 
years  have  elapsed  since  I  received  a  prescription  for  hydrate  potasses  5j, 
to  be  dissolved  in  water  fjiij  (dose,  a  teaspoonful),  and  it  was  only  through 
a  care  which  has  become  habitual  that  I  saved  a  delicate  lady  in  that  case 
from  taking  large  doses  of  hydrate  of  (caustic)  potassa  instead  of  hydrio- 
date  of  potassa.  There  were  no  directions  for  use  appended,  so  that  I  had 
not  the  advantage  they  give  in  cases  of  doubt.  The  abbreviations  allowa- 
ble in  prescriptions  might  fill  some  pages  if  tabulated,  but  no  practical  ad- 
vantage would  result  from  it,  while  the  habit  once  acquired  oi  writing  every 
word  so  fully  as  thai  it  could  he  mistaken  for  no  other,  would  quite  obviate 
the  evils  complained  of. 
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Symbols  or  Signs  used  in  Prescriptions. 

TTV.  Minim,  q\  part  of  a  fluidrachm. 

gtt.  Gutta,  a  drop ;  gutte,  drops. 

9j.  Scrupulus  vel  scrupulum,  a  8cruple=20  grains. 

5j.  drachma,  a  drachma  60  grains. 

f3j.  fluidrachraa,  a  fluid  or  measured  drachm. 

.^j.  Uncia,  a  troyounce=480  grains, 
f  5j.  Fluiduncia,  a  fluidounce. 

ft)j.  Libra,  a  pound,  understood  in  prescriptiona  to  apply  to  an  offi- 
cinal pound  of  5,760  grains. 

Oj.  Octarius,  a  pint. 

gr.  Granum,  a  grain ;  plural  grana,  grains. 

8S.  Semis,  half,  affixed  to  signs  as  above. 

The  Latin  numerals  are  employed  in  prescription — ^i,  ij,  iij,  iv,  ▼,  vi 
vij,  viij,  ix,  X,  xi,  xij,  xv,  xx,  XL,  L,  C,  &c. ;  and  in  the  direction^ 
when  written  in  Latin,  a  variety  of  antiquated  terms,  explained  in  Dr. 
Pereira's  little  work  before  mentioned,  but  requiring  too  much  space 
for  insertion  here. 

Before  leaving  the  subject  of  the  signs  employed  in  prescription,  it 
seems  proper  to  advert  to  the  errors  which  frequently  occur  firom  their 
careless  use,  and  which  have  led  some  practitioners  to  advocate  their 
entire  abandonment.  They  are,  however,  too  well  established  in  the 
actual  practice  of  this  country  and  England,  and  too  convenient  to  be 
readily  supplanted.  The  angle  and  curve  3  may  be  made  so  care- 
lessly as  to  resemble  the  9  with  a  flourish  at  top,  and  Sj  may  look 
like  a  5j,  or  may  be  so  completely  perverted  from  its  recognized 
shape  as  to  leave  the  reader  in  doubt  whether  a  9  or  3  is  intended. 
Notwithstanding  the  apparent  absurdity  of  this,  there  are  not  a  few 
prescriptions  on  our  files  in  which  the  sign  intended  has  been  reached 
only  by  guessing,  or  by  reasoning  upon  the  known  dose  of  the  drug 
rather  than  upon  the  shape  of  the  sign.  A  flourishing  style  of  chirth 
graphy  is  nowhere  less  in  place  than  on  a  physician^s  prescription^  The 
numerals  are  equally  liable  to  error  if  carelessly  made,  the  difference 
between  j  and  v,  and  between  iv  and  iij,  and  between  x  and  v,  is  often 
quite  obscured  by  a  neglect  of  the  plain  and  necessary  precautions 
of  accuracy  and  care.  It  is  not  easy  to  illustrate  in  print  what  an 
examination  of  the  chirography  of  many  prescriptions  would  make 
apparent,  that  the  reading  of  a  prescription  frequently  requires  more 
skill  and  judgment  than  compounding  it. 

Method  of  Writing  Prescriptions. 

The  first  care  to  observe  in  writing  a  prescription  is  to  have  suitable 
paj)cr  and  pencil,  or  preferably,  pen  and  ink.  The  habit  of  some  of 
using  the  margin  of  a  newspaper,  the  fly-leaf  of  a  school-book,  or 
any  piece  of  flimsy  material  at  hand,  for  inditing  a  prescription,  upon 
which  may  depend  the  life  of  the  patient,  cannot  be  too  strongly  con- 
demned. It  indicates  a  want  of  care  in  the  physician,  which,  if  car- 
ried into  other  duties,  would  quite  unfit  him  for  the  responsibilities  of 
his  profession.  Many  physicians  adopt  the  plan  of  cutting,  from  time 
to  time,  suitable  fragments  of  good  paper,  which  are  carried  in  a 
pocket-book  or  wallet,  and  are  always  at  hand  on  emergencies.    With 
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a  view  to  economy,  the  fly-leaves  of  letters  and  notices,  which  would 
be  otherwise  wasted,  may  be  pressed  oat,  and  appropriated  to  this 
object.  Some  pharmaceutists  are  in  the  habit  of  printing  their  cards 
at  the  head  of  suitable  prescription  sheets,  and  distributing  them 
among  physicians  Mrith  a  view  to  attracting  business  to  their  shops ;  a 
practice  more  honored  in  the  breach  than  in  the  observance.  Some 
physicians  provide  prescription  papers,  with  their  name  and  address 
attached,  which  is  not  without  one  advantage — ^it  enables  the  pharma- 
ceutist always  to  trace  the  prescription  readily  to  its  source  in  case  of 
diflSculty. 

Having  the  proper  prescription  paper,  the  next  step  is  to  write  at 
the  top  the  name  of  the  patient ;  this  precaution  which  is  very  often 
neglected,  is  important  for  several  reasons :  Ist.  It  enables  the  nurse 
or  attendant  to  distinguish,  by  a  certain  and  ready  means,  between 
prescriptions  designed  for  different  patients;  and  the  name  being 
transferred  to  the  label,  there  is  no  excuse  for  a  similar  mistake  in 
"administering."  2d.  It  enables  the  apothecary,  in  every  case,  to 
avoid  the  mistake  so  often  made  in  the  hurry  of  business,  of  dispens- 
ing a  package  of  medicine  to  one  of  several  customers  in  waiting, 
which  should  have  been  given  to  another.  Sd.  It  facilitates  the  re- 
cognition of  the  prescription  upon  the  apothecary*s  file  when  its 
renewal  is  called  for ;  and,  finally,  it  evinces  a  care  which  is  com- 
mendable on  so  important  an  occasion  as  prescribing  for  the  sick. 

The  practice  of  heading  a  prescription  with  the  generic  name  of  the 
class  of  medicines  to  which  it  belongs,  should  be  observed  when  there 
are  two  or  more  in  use ;  as  the  Oargle,  the  Liniment,  or  the  Fever 
Mixiure.  Frequently,  however,  this  is  superseded  by  giving  its  desig- 
nation in  the  Subscription,  accompanied  by  directions  for  its  use.  As 
a  general  rule,  I  would  say  that  all  topical  remedies  should  be  dis- 
tinctly marked  For  external  use.  Some  mistakes  have  originated  from 
neglect  of  this  precaution  which  would  be  most  ludicrous  if  the  sub- 
ject was  not  oftien  too  serious  for  merriment :  for  instance,  the  adminis- 
tration of  an  ammoniated  liniment,  in  tablcspoonful  doses,  while  a 
cinchona  bark  mixture  is  applied  over  the  seat  of  rheumatic  pain. 

It  is  well,  in  some  cases,  to  copy  on  the  label  the  entire  prescrip- 
tion. A  physician  in  large  practice,  unless  he  has  a  very  retentive 
memory,  will  forget  the  details  of  his  prescription  of  the  previous 
day ;  this  precaution  is  important  in  prescribing  for  patients  travelling 
from  home.  It  is  often  prudent  for  the  physician  to  direct  the  apothe- 
cary to  mark  the  medicine  prescribed  Poison,  or,  as  is  sometimes 
done,  "Use  with  caref^  giving,  at  the  same  time,  the  particular  instruc- 
tions for  its  use. 

The  prescription  may  be  divided,  for  the  purpose  of  study,  into  the  fol- 
lowing parts,  each  of  which  will  be  separately  considered :  1.  The  super- 
scription.   2.  The  inscription.    8.  The  subscription.   4.  The  signaturj^. 

The  Superscription  consists  of  a  very  short  abbreviation  of  the  Latin 
verb  Recipe,  imperative  mood  of  Recipio,  I  take,  viz:  the  letter  R, 
which  is  often  printed  near  the  top  of  the  prescription  sheet.  In 
French,  the  letter  P  is  used  for  Prenez,  In  English  formulas,  the  B 
should  be  substituted  by  Take  of. 
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The  Inscription  is  the  indication,  seriatim,  of  the  names  and  qiumti- 
ties  of  the  remedies  prescribed.  The  order  in  which  these  are  wriua 
is  not  a  matter  of  much  real  importance,  as  a  competent  pharmaoeutigt 
will,  in  mixing  them,  depart  from  the  sequence  observed  in  the  pr^ 
scription,  if  thought  best ;  while  the  physician  will  find  it  more  coo- 
yenient  to  follow  the  order  of  their  therapeutical  irap^ortance  niher 
than  the  rotation  in  which  thej  should  be  added  to  the  mixture. 

In  the  sequel  I  shall  refer  to  the  therapeutical  classification  of  in- 
gredients, which,  in  a  well-contrived  prescription,  woald  be  written  in 
the  following  order :  1.  The  basis.  2.  The  adjuvant.  3.  Theoor- 
rective.    4.  The  excipient    5.  The  diluent. 

This  is  not  only  the  most  elegant^  but  the  most  natural  rotation  to 
be  observed. 

One  of  the  greatest  dif&oulties  to  the  be^nner,  in  connection  with 
this  subject^  is  in  determining,  as  the  prescription  proceeds,  the  appro- 
priate quantity  of  each  ingredient^  so  as  to  have  each  in  due  propor- 
tion, and  with  its  right  dose ;  this  becomes  easy  by  the  employment 
of  the  following 

RuU  for  Apportioning  Qitaniities.—WntQ  down  the  names  of  the 
several  ingredients  first,  without  regard  to  quantity ;  then  having  d^ 
termined  upon  the  quantity  of  the  whole  preparation,  and  the  dose  to 
be  prescribed,  the  whole  number  of  doses  will  be  readily  calculated, 
and  the  quantity  of  each  ingredient  may  be  affixed. 

As  doses  are,  at  best,  only  approximate,  we  may  depart  fix>m  the 
precise  figures  obtained  by  dividing  the  whole  number  of  dracbmi^ 
grains,  &c^  in  the  preparation,  by  the  number  of  doses  it  will  contain, 
as  £Btr  as  necessary  to  get  even  numbers,  or  convenient  fractions  of  a 
drachm  and  ounce. 

In  directing  pills,  or  powders,  we  have  the  means  of  attaining  con- 
siderable accuracy,  and  may  readily  direct  a  combination  of  ingre- 
dients to  be  divided  into  ten,  twenty,  or  thirty  parts,  from  the  very 
convenient  relations  of  these  numbers  to  the  drachm  and  scruple 
weights ;  but  it  will  be  found  more  convenient  in  dispensing  and  ad- 
ministering the  preparations,  to  have  six,  or  twelve,  or  twenty-fonr 
parts  ordered,  as  these  numbers  have  relation  to  the  number  of  grooves 
in  the  pill  machine,  and  to  the  number  of  hours  in  a  day. 

The  Table  below  will  assist  the  beginner  in  prescribing  liquids,  and 
will  serve  for  reference  until  he  becomes  accustomed,  practically,  to 
this  rather  difficult  part  of  his  duties.  Having  fixed  upon  the  bulk 
of  his  mixture  or  solution,  he  will  remember  that  there  are  abotU 

8  wineglassfuls        (each  f  3ij)  in  a  pint  (f  5xvj). 

80  tablespoonfuls      (  *'  f  38s)  in  a  pint  (f  Jxvj). 

15  tablespoonfuls      (  "  f  5ss)  in  half  a  pint  (f  Sviij) 

12  tablespoonfuls      ("  f^ss)  in  6  fluidounces(f5vj). 

20  dessertspoonfuls  (  "  f3ij)  in  6  fluidounces  (fSvj). 

15  dessertspoonfuls  (  "  f  3ij)  in  4  fluidounces  (f  3iv). 

30  teaspoonfuls         (  ^'  f  3j)  in  4  fluidounces  (f  Siv). 

15  teaspoonfuls         (  "  f  5j)  in  2  fluidounces  (f  Sij). 

8  teaspoonfuls         (  "  f  3j)  in  1  fluidounce  (f  3j). 
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We  bave  an  illustration  of  this  method  of  division  in  the  officinal 
liquor  morphiad  sulphatis,  in  which  one  grain  of  the  salt  is  dissolved 
in  one  fluiaounce  of  water ;  as  there  are  about  eiffht  teaspoonfuls  in 
an  ounce,  one  teaspoonful  represents  about  one-eighth  grain,  which  is 
the  dose. 

In  the  case  of  liquids  to  be  given  by  drops,  care  must  be  taken  to 
distinguish  between  aqueous,  alcoholic,  and  oily  liquids.  By  reference 
to  the  table,  given  in  the  chapter  on  Weights  and  Measures,  the  relative 
size  of  drops  pertaining  to  aifferent  liquids  will  appear ;  in  this  con- 
nection it  will  be  onlv  necessary  to  refer  to  that  taole,  and  to  apply 
the  same  general  mode  of  calculation  to  the  apportionment  of  doses 
of  these. 

One  cause  of  fallacy,  with  the  student,  in  prescribing  by  drops, 
arises  from  confounding  the  size  of  drops  of  one  ingredient  of  a  prepa- 
ration with  the  size  of  drops  of  the  preparation  afker  it  is  made.  Thus, 
if  a  fluidrachm  of  tincture  of  veratrum  viride  were  added  to  seven 
fluidrachms  of  an  aqueous  solution  of  morphia,  or  tartar  emetic,  we 
should  calculate  about  sixty  drops  to  each  fluidrachm,  not  one  hundred 
and  twenty,  which  would  be  proper  were  the  alcoholic  liquid  in  much 
the  larger  proportion. 

The  svhscription  has  reference  to  the  manner  of  mixing  and  divid- 
ing the  medicine.  In  Latin  prescriptions,  it  usually  consists  of  short 
abbreviations,  or  signs,  which  are  familiar  to  pharmaceutists,  though 
in  some  cases  it  is  written  out  in  full  in  Latin,  and  in  others  in  plain 
English.  The  verb  Misce  (imperative  mood  of  misceo,  I  mix),  or  the 
letter  if.,  designed  to  represent  it,  constitutes  the  most  common  sub- 
scription. Sometimes,  where  especial  skill  or  care  is  required  in  the 
preparation,  secundem  artem,  or  S,  A.,  is  affixed  to  it ;  when  omitted, 
nowever,  this  is  understood.  The  verb  Solve  (imperative  of  solvo,  I 
dissolve)  is  more  appropriate  where  a  simple  solution  is  prescribed ; 
or  Macera  (imperative  of  macero),  where  the  process  of  maceration  is 
directed ;  where  filtration  is  necessary,  write  tnereafter  et  cola.  When 
a  medicine  is  directed  in  very  fine  powder,  the  practitioner  may  make 
choice  of  Tere  bene  (triturate  well),  or  Fiat  pulvis  suhtilissimus  (make  a 
very  fine  powder).  It  is,  perhaps,  an  improvement  on  the  above  to 
direct  more  specifically  the  sort  of  preparation  designed ;  it  gives  the 
pharmaceutist  a  clue,  which  is  sometimes  useful  to  him  in  compound- 
ing, as  well  as  in  correcting  gross  errors.  The  following  terms,  with 
their  proper  abbreviations  and  translations,  may  serve  to  guide  the 
student  in  writing  his  Subscription.  They  include  the  appropriate 
directions  for  dividing  medicines  into  powders,  pills,  lozenges,  &c.,  and 
will  appropriately  close  the  notice  of  this  part  of  the  prescription. 


Fiat  pulvis,  Ft.  pair.    Make  a  powder. 

Fiant  pnWeres  zij  ;  Ft.  pair.  zij. 

Fiat  pulvis  et  divide  in  chartulas  xlj  ;  Ft.  pulv.  et  divid.  in  chart,  xlj. 

Fiat  pulvis  in  ohartulas  xij  dividenda ;  Ft.  pulv.  in  ch.  zij  div. 

Fiant  ohartnla  zij  ;  Ft.  ohart.  zij. 

Fiat  solntio,  Ft.  solut.    Make  a  solution. 

Kiat  injectio,  Ft.  inject.    Make  an  injection  (for  orethra.) 

Fiat  coUjrium,  Ft.  colljr.     Make  an  .eje-wash. 

Fiat  enema,  Ft.  enema.    Make  an  injection  (for  rectum.) 

44 


Make 

twelve 

powders. 
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Fiat  flnppoBltOTinm,  Ft.  snppoBit.    Make  a  80x>pos{toT7. 
Fiant  sappositoria  ir .  Ft.  snppoB.  ir.     Make  4  snppoeitories. 
Fiat  massa,  Ft.  massa.    Make  a  mass. 

Plant  pilul»  xij  ;  Ft.  pil.  xij.  )  «,     t„lw« 

Fiat  massa  in  pilulas  xij  diridenda ;  Ft.  mas.  in  pfL  xij  diT.      \  ^^niiu!^ 
Fiat  massa  et  divide  in  pilnlas  xij  ;  Ft.  mas.  dir.  in  pil.  zij.     j  P>u^ 

Fiat  infnsum,  P.  infns.    Make  an  infosion. 
Fiat  haustus,  Ft.  hanst.    Make  a  draught. 
Fiat  gargarisma,  Ft.  garg.     Make  a  gargle. 
Fiat  mistura,  Ft.  miat.    Make  a  mixture. 
Fiat  emnlsio,  Ft.  emnls.    Make  an  emnlslon. 
Fiat  electnarium,  Ft.  elect.    Bfake  an  eleotnary. 
Fiat  confectio,  Ft.  confeot.    Make  a  confection. 

Fiat  emplastrnm,  6  x  4 ;  Ft.  emp.  6x4.    Make  a  plaster  6  bj  4  inches. 
Plat  emp.  epispastlcnm,  Ft.  emp.  epispast.  >  %m^^^  ^  blister 
Fiat  emp.  yesioatorium,  Ft.  emp,  vesicat.    >         «  *  »>  isier. 
Fiat  nngnentom,  Ft.  nng.    Make  an  ointment. 
Plat  oeratam,  Ft.  oerat.    Make  a  cerate. 
Fiat  cataplasma,  Ft.  cataplasm.    Make  a  poultice. 
Fiat  linimentnm,  Ft.  linim.    Make  a  liniment. 
Fiant  trocbisci  xxiv ;  Ft.  trooh.  xxlr.    Make  24  loieoges. 
Plat  massa  in  troohlscoe  xl  dlvidenda;  Ft.  mas.  in  trooh.  zl  dlT. 
Make  40  loxenges. 

The  Signatura  is  rarely  written  in  Latin.  It  comprises  the  direc- 
tions as  to  the  dose  and  mode  of  administering  the  medicine^  and  k 
especially  addressed  to  the  patient,  or  those  in  attendance  upon  him. 
This  should  be  distinctly  written  in  familiar  language.  None  of  the 
reasons  for  the  employment  of  a  learned,  or  technical  language,  in  the 
other  portions  of  the  prescription,  apply  to  this ;  on  the  contranr,  i 
due  regard  to  the  avoidance  of  mistakes  by  the  apothecary,  tJxShj 
the  patient  or  his  attendant,  forbids  it.  It  is  very  common  to  omit 
this  part  of  the  prescription  entirely,  and  to  depend  upon  a  verbal 
direction  as  to  the  use  to  be  made  of  the  medicine.  Sometimes  two 
boxes  of  pills  are  ordered  for  the  same  patient  simultaneously,  or  at 
short  intervals,  without  any  reliable  means  of  distinguishing  them, 
and  when  they  are  to  be  renewed,  the  apothecary  may  confound  thea 
in  consequence  of  the  patient  sending  the  wrong  bfox,  or  through  a 
slight  error  in  his  own  labelling.  Of  500  prescriptions  taken  indis- 
criminately from  the  files  of  three  different  dispensing  stores,  I  find 
43  per  cent,  have  no  definite  directions,  and  a  considerable  proportion 
have  no  sigiuUura, 

The  practice  of  writing — "  To  be  used  as  directed" — ^is  equivalent 
to  omitting  this  part  oi  the  prescription,  and  in  labelling,  this  is 
adopted  by  the  apothecary  in  all  cases,  where  the  physician  has 
omitted  giving  any  directions. 

As  an  example  of  the  results  which  may  follow  fVom  this  kind  of  directioa. 
the  following  incident  has  been  related  by  a  professional  friend  :  Two  rials 
were  in  the  chamber  of  a  patient,  each  containing  a  fluidounce  of  liqnid, 
and  each  about  the  same  size ;  one  contained  sweet  spirit  of  nitre,  and  the 
other  blistering  collodion.  The  spirit  was  to  be  given  in  teaspoonfol  doa«5 
occasionally,  and  the  blistering  liquid  was  of  course  to  be  applied  extemallT. 
At  twilight,  the  nurse,  not  noticing  the  difference  in  the  color  and  consi-i- 
ency  of  the  liquids,  and  finding  them  both  labelled  alike,  pat  in  the  patient-s 
mouth  what  she  should  have  applied  over  her  chest,  thus  producing  a  mt>st 
distressing  inflammation,  which  long  deprived  the  }>oor  patient  of  her  proper 
food,  and  doubtless  contributed  to  exhaust  her  struggling  vitality. 
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The  danger  of  this  kind  of  mistake  is  lessened  by  using  for  any 
two  prescriptions  of  very  different  properties,  different  kinds  of  vials ; 
thus,  for  a  preparation  to  be  taken  internally,  a  fluted  flint  vial,  and 
for  a  liniment,  one  of  the  plain  German  flinty  or  better  still,  in  the 
one  case  a  round,  and  in  the  other  an  oval  vial.   * 

The  only  remaining  part  of  the  prescription  to  be  mentioned,  is  the 
addition  to  the  foregoing  of  the  name  or  initials  of  the  writer,  and  the 
date ;  of  these,  it  may  be  remarked,  that  the  name  in  full  is  on  every 
account  preferable.  In  a  large  city,  where  there  are  hundreds  of  phy- 
sicians, it  is  impossible  for  pharmaceutists,  and  much  less  all  their 
assistants,  to  become  familiar  with  the  handwriting  and  initials  of  every 
one  of  them,  to  say  nothing  of  those  instances  in  which  two  or  more 
have  the  same  initials.  Now  if  this  practice  of  signing  prescriptions 
has  any  utility  at  all,  it  must  be  that  it  should  be  understood  by  the 
apothecary,  so  that  if  he  suspects  an  error,  or  requires  any  explana- 
tion, he  may  make  the  necessary  inquiries  to  correct  it,  witnout  inter- 
rogating his  customer  and  exciting  alarm.  Besides,  there  are  some 
dangerous  substances,  and  such  as  are  used  for  criminal  purposes, 
that  the  druggist  is  only  justified  in  vending  by  the  sanction  of  a 
responsible  name,  and  this  name  should,  thereK>re,  be  clearly  and 
intelligibly  written. 

The  date  of  the  prescription  is  almost  universally  written  in  nu- 
merals, at  least  in  Philadelphia ;  this  convenient  fasnion  is  probably 
owing,  mainly,  to  a  large  number  of  eminent  practitioners  of  the 
last  generation  being  members  of  the  Society  of  Friends,  and  to  the 
wide  diffusion  of  the  peculiarities  of  this  sect  in  the  ''  Quaker  City/' 
and  from  it,  as  the  centre  of  medical  instruction,  to  other  localities. 

When  the  patient  is  in  moderate  circumstances,  the  physician  indi- 
cates that  fact  to  the  apothecary  by  the  letter  P,  in  one  of  the  lower 
comers  of  the  paper.  If  very  poor,  P  P  is  written ;  from  a  conscien- 
tious apothecary,  either  of  these  marks  secures  a  reasonable  reduction 
in  the  price  charged,  and  its  omission  by  the  physician  leads  to  sus- 
picion that  the  patient  is  not  deserving  of  special  charity. 


CHAPTER   II. 

ON  THE  ART  OP  SELECTING  AND  COBiBININO  MEDICINES. 

The  study  of  Materia  Medica  and  Therapeutics  is  designed  to 
acquaint  the  student  with  the  uses  and  powers  of  remedies,  and  to 
prepare  him  to  make  a  proper  selection  from  these  to  meet  the  ever 
varying  phases  of  diseases. 

The  importance  of  this  kind  of  knowledge  cannot  be  appreciated 
until  the  actual  emergencies  of  practice  arise,  and  the  necessity  be- 
comes apparent  of  an  extended  and  a  thorough  knowledge  of  the 
weapons  for  combating  disease. 
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A  full  and  recent  treatise  on  Materia  Medica  should  always  be 
within  reach  of  the  physician,  and  one  or  more  of  the  best  medical 
journals  should  replenish  his  library  with  the  most  recent  discoYeria 
and  improvements ;  nowhere  can  a  professional  man  less  afibni  to 
economize  than  in  his  books. 

A  very  few  years  suffice  to  produce  important  changesy  both  in  the 
theory  and  practice  of  medicine ;  and  the  physician  who  stands  stili 
while  progress  is  all  around  him,  can  expect  no  better  fate  than  tint 
of  the  mechanic,  the  farmer,  or  the  man  of  business,  who  is  content 
with  the  appliances  of  the  past  age  in  endeavoring  to  compete  iritk 
those  possessed  of  the  facilities  of  the  present. 

While  a  sound  conservatism,  a  becoming  deference  to  those  w]» 
have  gone  before  us,  and  to  the  great  medi(^  authorities  in  oar  ovi 
time,  should  prevent  a  hast^  departure  from  established  principles  or 
modes  of  treatment,  there  is  a  wide  and  profitable  range  for  expoi* 
ment  in  the  vast  extent  and  variety  of  the  .materia  medica,  and  the 
combinations  of  which  individual  remedies  are  susceptible. 

It  is  true  that  many  skilful  physicians  employ  a  very  restricted 
materia  medica ;  there  are  hundreds  in  the  United  States  who  canj 
the  weapons  they  use  for  treating  the  usual  forms  of  disease,  in  seme 
twenty  or  thirty  vials,  carried  about  their  person  or  inclosed  in  a  pair 
of  saddle-bags ;  while,  for  unusual  cases,  they  keep  perhaps  as  manj 
more  on  their  office  shelves.  Though  the  frequent  success  of  sack, 
through  skill  and  experience,  cannot  be  questioned,  we  can  draw  no 
inferences  from  this  fact  to  disparage  the  employment  of  an  extended 
and  varied  assortment  of  remedies. 

To  what  purpose  has  the  bounty  of  nature  spread  everywhere  plants 
of  such  varied  and  unsuspected  properties ;  and  why  is  art  from  the  • 
exhaustless  mine  of  nature  ever  turning  up  some  new  product,  en- 
dowed with  varied,  and,  perhaps,  health-restoring  powers,  if  the  physi- 
cian, into  whose  special  keeping  the  business  of  testing  their  virtues 
is  given,  neglects  the  injunction,  "  Prove  all  things  ;  hold  last  thai 
which  is  good  7" 

In  the  foregoing  remarks,  I  would  not  be  understood  as  countenanc- 
ing a  departure  from  the  usual  materia  medica,  except  where  calltd 
for  by  the  requirements  of  practice,  and  justified  by  sound  discretion: 
and  much  less  would  I  encourage  any  of  those  innovations  upon  well- 
established  principles,  which  have  taken  shape  in  the  various  PadU 
now  so  prevalent  and  so  lamentably  deficient  in  the  indispen<iib!e 
elements  of  common  sense  and  common  honesty. 

In  the  selection  of  medicines,  then,  let  the  phj-sician  have  h:(oK 
his  mind  the  whole  materia  medica,  with  a  complete  knowleJir.'  i-i 
which  he  should  be  equipped  from  the  start.  Let  him  Jirst  seleot  .^n 
individual  from  its  class,  with  a  view  to  all  its  properties,  as  likelv  lo 
effi3Ct  the  immediate  symptoms  he  is  combating,  and  the  general  rtsr.I: 
of  the  case ;  and  second,  let  him  select  the  best  preparation  of  it  with 
reference  to  efficiency,  to  safety,  to  physical  properties,  and  to  all 
other  circumstances. 

When  there  is  a  single  medicine,  which  will  fully  meet  tlie  indica- 
tion, there  is  no  use  of  mixing  it  with  others,  except  so  far  as  it;?  pre- 
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paration  in  eligible  form  requires,  as  in  the  sequel ;  when  there  is  an 
officinal  preparation,  whether  simple  or  compound,  which  is  adapted 
to  the  case,  it  is  generally  better  to  prescribe  it  by  its  officinal  name, 
than  to  attempt  a  similar  original  combination ;  thus  Pilulw  ccUhariica 
eompasitee  are  found  to  answer  a  common  indication  in  disease  so  very 
frequently,  that  they  have  almost  superseded  extemporaneous  prepara- 
tions of  the  same,  or  nearly  the  same  ingredients ;  this  is  the  case, 
though  to  a  less  extent,  of  other  officinal  preparations.  A  common 
exception  is  furnished  in  Pilulm  qutnia  sulphatis,  which  are  frequently 
prescribed  extemporaneously,  in  proportions  varying  from  the  officinal 
m  order  to  secure  their  being  freshly  prepared,  and  still  more  fre- 
quently varied  somewhat  in  composition  to  secure  greater  solubility 
or  adaptation  to  the  case  in  hand. 

Officinal  preparations  are  Ibest  selected  in  emergencies,  since  they 
are  ready  without  the  dela^  of  compounding  them,  while  most  forms 
of  extemporaneous  prescnption  require  time  for  their  preparation. 
Physicians  should  be  somewhat  influenced  by  economical  motives,  in 
prescribing  for  persons  of  moderate  means ;  preparations  which  are 
kept  on  hand  by  the  apothecary,  are  cheaper  than  those  which  are 
mixed  extemporaneously.  In  almost  every  class  of  medicines,  there 
are  those  which  are  very  costly ;  and  it  is  well  when  they  can  be 
substituted  by  others  in  prescribing  for  the  poor.  Many  practitioners 
are  in  the  habit  of  directing  for  such,  the  sulphate  of  cinchonia  or 
chinoidine,  instead  of  a  salt  of  quinia ;  a  plan  much  resorted  to  by 
those  residing  in  remote  situations^  who  have  to  act  as  their  own 
Apothecaries,  and  find  their  practice  among  the  poor  a  source  of 
expense  rather  than  revenue. 

77ie  Art  of  Combining  Medicines, 

Notwithstanding  the  advantage  obtained  by  combining,  in  a  single 
preparation,  the  virtues  of  several  medicines,  there  is,  I  think,  more 
danger  of  the  inexperienced  attempting  complications,  not  sanctioned 
by  sound  science,  than  of  erring  on  the  side  of  simplicity. 

In  the  remarks  which  follow,  I  shall  endeavor  to  treat  methodically, 
and  as  briefly  as  possible,  the  several  advantages  to  be  attained  by 
medicinal  combinations,  and  •  the  means  by  which  they  may  be  most 
readily  and  safely  fulfilled;  and  in  the  series  of  Prescriptions  ap- 
pended, shall  endeavor  further  to  illustrate  the  subject. 

In  compound  prescriptions,  we  usually  recognize  one  ingredient 
selected  from  the  materia  medica  as  the  most  important  in  a  thera- 
peutical point  of  view.  This  is  designated  as  the  haais.  Sometimes 
two  or  three  remedies  may  be  combined  to  form  the  basis,  but  if  they 
have  difierent  therapeutical  effects,  they  are  considered  as  adjuvant^, 
correctives^  &c. 

Although  this  classification  of  ingredients  is  not  absolute,  it  facili- 
tates the  study  of  the  subject,  and  we  proceed  to  notice — 

First,  The  Objects  to  be  attained  by  adding  to  the  Basis. 

Dilution. — A  great  many  remedies  are  too  strong  to  be  eligible  for 
use  without  the  addition  of  a  menstrum,  to  increase  the  dose  and  to 


694  SSLSCTINQ  AND  GOMBININO   MSDICINX8. 

allow  of  a  more  ready  division.  In  giving  calomel,  in  very  smill 
alterative  doses,  it  is  impossible  to  apportion  it  properly  without  dila- 
tion with  some  suitable  substance,  such  as  sugar,  sugar  of  milk,  or 
gum  Arabic.  In  using  small  doses  of  tartar  emetic,  sul  phate  of  morphii 
or  other  soluble  salts,  in  the  liquid  form,  it  is  usual  to  dilute  them  wisii 
water.  In  the  case  of  concentrated  liquid  preparations^  as  tiDctura 
of  aconite  root,  nux  vomica,  &c.,  a  less  active  liquid  should  genenllf 
be  added,  so  as  to  bring  the  strength  of  the  preparation  to  a  ka 
dangerous  point,  especially  when  prescribed  for  ignorant  or  careleii 
persons. 

The  simple  act  of  dilution  may  then  be  regarded  as  the  firsts  though 
one  of  the  least  important  objects  in  view,  in  adding  to  the  baas  or 
starting  point  of  the  prescription,  and  the  substance  so  employed,  if 
simply  for  this  end,  may  be  called  the  diluenU  Many  presoriptiau 
consist  merely  of  the  basis  and  diluent. 

To  heighten,  or  give  Direction  to  the  Effects  of  the  Basis, — ^It  wasfimn- 
erly  considered  that  substances  of  similar  therapeutical  powers  wen 
mutually  increased  in  energy  by  admixture.  This  idea  is  now  geDe^ 
ally  abandoned,  except  in  so  far  as  the  powers  of  medicines  may  be 
heightened  by  combining  them  with  others  capable  of  rendering  tiia 
system  more  susceptible  to  their  action,  or  of  giving  them  speciSe 
direction ;  thus,  aromatic  stimulants  greatly  heighten  the  eflEbcts  d 
tonics,  and  will  be  found  generally  combined  with  them  in  tonic  pm- 
parations.  (See  Tonic  Tinctures  and  Prescriptions  Nos.  7,  18,  and  18.) 
Ilhubarb,  by  its  astringency,  modifies  the  efiects  of  other  cathartic^ 
as  in  Warner's  Cordial.  We  have  a  further  illustration  of  this  in  the 
use  of  tartar  emetic,  to  give  a  sedative  and  diaphoretic  directioD  io 
saline  remedies ;  and  of  Dover's  Powder,  to  render  extract  of  colchi- 
cum  more  sedative,  as  in  Prescription  No.  34. 

Not  to  multiply  illustrations,  many  of  which  will  be  found  in  the 
context,  it  requires  to  be  mentioned  that,  in  some  cases^  the  adjumd 
may  be  best  given  at  a  different  time  from  the  basia^  or  rather,  tbtf 
the  two  may  be  most  profitably  separated.  Thus>  it  is  customary  to 
purge  a  patient  affected  with  intermittent  before  giving  quinia;  hot 
few  practitioners  would  combine  the  cathartic  with  the  antiperiodicL 

There  are  sometimes  in^edients  in  a  prescription  which  may  be 
considered  either  in  the  light  of  adjuvants  or  of  vehicles.  Thus  sul- 
phuric acid  in  quinia  solutions  both  adds  to  the  effect,  as  is  oommonlj 
considered,  and  affords  a  means  of  solution.  So  extracts^  combined 
with  other  remedies,  mav  heighten  their  action,  while  affording  a  con- 
venient vehicle  for  making  them  into  a  pilular  mass.  The  adjuvant 
is,  however,  rarely  introduced,  practitioners  generally  relying  upon 
the  independent  action  of  one  agent,  modified,  if  required,  by  anotW 
which  is  used  for  the  next  object. 

To  Correct  some  objectionable  Property  in  one  or  both  of  the  Active  In- 
gredients,— The  instances  in  which  this  motive  for  adding  to  the  basif 
is  called  into  play  are  fully  illustrated  in  the  prescriptions  which  fol- 
low. The  combination  of  opium  with  calomel,  in  dysentery,  is  oat 
of  the  strongest  cases  in  point.    The  mercurial  is,  by  this  meaoi^ 
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adapted  to  conditions  of  the  system  in  which,  if  employed  singly  in 
the  same  dose,  it  might  aggravate  the  symptoms.  Certain  effects  of 
opium,  as  a  basis,  are  obviated  by  correctives^  as  compound  spirit  of 
ether,  which  is  said  to  diminish  its  nauseating  effect  on  the  stomach. 

In  administering  oil  of  turpentine,  or  wormseed  oil,  as  a  vermifuge, 
some  corrective  is  needed  which  will  insure  a  purgative  effect,  and 
prevent  its  undue  absorption.  Oil  of  turpentine  and  laudanum  are 
used  as  correctives  to  castor  oil,  in  irritable  conditions  of  the  bowels 
diminishing  its  purgative  efiects,  and  preventing  griping.  In  pre- 
scribing senna,  the  custom  is  almost  universal  of  aading  some  aromatic 
seed  to  the  infusion,  to  prevent  griping. 

We  may  frequently  make  one  substance  answer  the  double  purpose 
of  a  corrective,  and  diluent  or  vehicle.  In  this  connection  we  find 
the  medicated  waters  useful  for  liquid  preparations ;  soap  for  pills ; 
aromatics  for  powders ;  and  certain  stimulating  oils  in  ointments  and 
liniments. 

It  will  be  observed  that  the  corrective  may  be  either  therapeutical 
or  chemical  in  its  operation,  or  both;  while  the  effect  of  adding 
essential  oils  or  opiates  to  cathartics,  is  purely  therapeutical,  that  of 
combining  soap  with  resins,  to  correct  insolubility,  is  chemical  or 
pharmaceutical.  So,  in  combining  mastich,  or  other  insoluble  resin 
with  aloes,  the  effect  of  that  cathartic  is  diminished  and  protracted, 
as  in  Chapman's  Dinner  Pill,  and  the  officinal  Pilul®  Aloes  et  Mas- 
tiche. 

The  proper  incarporaiian  of  the  ingredients  together  is  an  object  of 
paramount  importance  in  the  preparation  of  medicines.  The  excipient 
added  for  this  purpose  may  be  either  chemical  or  mechanical,  or  both ; 
it  may  be  connected  with  the  therapeutic  plan  of  the  prescription,  or 
may  be  added  solely  to  make  the  preparation  more  agreeable  to  the 
taste,  and  more  uniform  in  consistence.  This  ingredient  is  important 
to  be  designated  by  the  physician,  from  the  fact  that  it  cannot  always 
be  left  to  the  choice  of  the  pharmaceutist,  who  is  ignorant  of  the  thera- 
peutical indications,  though  his  practical  acquaintance  with  the  subject 
would  qualify  him  to  select  the  best  excipient.  The  rules  that  sug- 
gest themselves  in  regard  to  the  proper  incorporation  of  ingredientp 
together  can  be  best  brought  into  view  in  connection  with  the  different 
forms  of  medicines,  which  will  next  be  treated  of  in  detail,  and  in 
such  rotation  as  experience  has  shown  to  be  most  convenient  to  the 
student. 
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CHAPTER   III. 

ON  POWDERS,  PILLS,  SUPPOSITORIES,  ho. 

PuLVBBEs.    (Powders.) 

In  the  chapter  on  Drying  and  Powdering  Drugs,  Ac.,  some  general 
views  are  given  on  the  utility  of  this  form  of  preparation,  but  it  yei 
remains  to  point  out  in  a  particular  manner  the  uses  of  powders  in 
extemporaneous  prescribing. 

1.  The  kind  of  Substances  adapted  to  this  Form  of  Prescription, 

a.  Those  medicines  which  are  insoluble ;  as  calomel,  phosphate  of  lime, 

sabnitrate  of  bismath,  subcarbonate  of  iron,  magnesia,  &c. 

b.  Drags  possessing,  in  the  natural  condition,  pecaliar  properties,  differiog 

from  those  whict  are  artificially  prepared  fh>m  them ;  as  cincfaona, 
colomba,  &c. 

c.  Those  which,  in  solution,  would  possess  more  nauseous  or  bitter  proper- 

ties  than  in  their  undi^olved,  finely-divided  condition ;  as  sulphate 
of  quinia,  kino,  catechu,  &c.  They  are,  for  the  most  part,  best  suited 
for  making  into  pills. 

d.  Those  which,  combined  in  a  liquid  form,  would  be  chemically  incompa* 

tible. 

e.  The  extracts  and  bine  mass,  when  dry  enough  to  be  reduced  to  powder. 

2.   The  kind  of  Substances  unsuited  to  this  Form. 

a  Deliqaescent  substances ;  as  carb.  potassa,  unless  with  special  precau- 
tions. 

b  Substances  containing  a  large  amount  of  water  of  crystallization  (unkn 
dried) ;  as  carbonate  of  soda. 

c.  Substances,  the  active  principles  of  which  are  very  volatile ;  as  valeriai 

and  assafoetida,  unless  dispensed  in  bottles. 

d.  Substances  physically  unsuited  to  mechanical  division ;  as  camphor  and 

guaiacum,  unless  with  certain  precautions. 

e.  Blue  mass,  and  the  extracts  in  their  usual  condition,  although  the  former 

and  some  of  the  latter  are  very  convenient  in  the  form  of  powder. 

Powders  may  be  prescribed  suspended  in  the  form  of  mixture  or 
araught,  always  directing  the  bottle  to  be  shaken  before  pouring  out 
the  dose ;  or  in  pill,  if  their  dose  is  small.  They  are  usually  pre- 
scribed in  papers  (chartulas),  each  containing  a  dose,  or  in  a  single 
large  package,  the  dose  being  indicated  in  the  directions  by  some 
familiar  standard  of  measurement. 

Soluble  substances,  prescribed  in  powder,  may  be  directed  to  be 
dissolved  in  water,  and  the  solution  taken  in  appropriate  doses,  so  as 
to  save  expense  to  the  patient,  or  to  have  the  medicine  in  a  more 
portable  form,  as  in  travelling.  This,  however,  is  apt  to  lead  to  mis- 
takes unless  accompanied  by  very  specific  directions.  Seidlitz,  soda, 
and  citric  fever  powders  are  elegant  form's  for  giving  single  doses 
of  soluble  salts. 
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When  the  dose  of  an  insoluble  powder  is  large,  as  in  the  case  of 
magnesia,  or  of  phosphate  of  lime,  and  it  is  to  be  mixed  by  the  patient 
or  attendant,  it  is  well  to  direct  ihe  particular  mode  of  suspending  it 
in  water.    The  directions  for  magnesia  are  as  follows : — 

Put  the  requisite  quantity  of  clear  and  cold  water  (not  too  much) 
in  a  clean  glass,  and  drop  into  it  from  the  blade  of  a  knife  or  spoon, 
the  requir^  dose ;  allow  it  gradually  to  mix  with  the  water  and  sub- 
side, after  which  stir  it  up  and  drink  immediately.  This  will  be  found 
more  satisfactory  than  to  pour  the  water  upon  the  dry  powder  in  the 
bottom  of  the  glass. 

Powders  which  are  viscid  and  slightly  soluble,  are,  generally,  more 
disagreeable  than  those  which  are  not.  Bhubarb  is  much  less  plea- 
sant  to  take  in  fine  powder  than  when  chipped  into  very  small  shav- 
ings or  grated,  and  suspended  through  a  glass  of  water. 

Some  viscid  vehicle  seems  quite  necessary  to  heavy  powders  like 
calomel,  or  mercury  with  chalk,  as  by  sinking  to  the  bottom  of  the 
spoon  £rom  which  administered,  these  are  liable  to  miss  of  being 
swallowed. 

With  medicines  prescribed  in  the  form  of  powders,  there  is  uo 
occasion  for  the  use  of  excipients,  as  they  are  not,  strictly  speaking, 
incorporated  together ;  where  the  dose  is  small,  however,  an  additional 
substance  may  be  directed  for  the  purpose  of  dilution,  such  as  sugar, 
or  a  mixture  of  sugar  and  gum,  or  liquorice,  or  arrowroot  fecula. 
In  Castillon's  Powders,  an  antacid  and  astringent,  calculated  to  act  as 
a  remedy  for  the  diseased  condition,  are  combined  with  appropriate 
nutritious  ingredients. 

In  Dover's  Powder  we  have  an  instance  of  the  diluent  being  made 
to  subserve  an  important  mechanical  end ;  and  I  am  informed  by  an 
intelligent  pharmaceutist  that,  in  his  vicinity,  physicians  combine 
sugar  of  milk  with  powders  in  prescription  for  a  like  purpose,  direct- 
ing long  trituration ;  calomel  is  said  by  this  means  to  acquire  in- 
creased efficiency  where  a  rapid  constitutional  effect  is  desired.  Al- 
though the  assertions  of  homceopathists,  in  regard  to  the  virtues  of 
trituration  are  absurd,  yet  it  is  quite  possible  that,  in  a  case  like  that 
of  calomel,  long  attrition  with  a  hard  substance,  in  contact  with  the 
atmosphere,  may  produce  chemical,  as  well  as  physical,  changes  of 
importance. 

The  use  of  adjuvants  and  correctives  is  appropriate  in  the  case  of 
powders,  equally  with  other  classes  of  remedies ;  and,  by  reference  to 
the  prescriptions  appended,  it  will  be  observed  that  they  are  very 
commonly  added. 

PiLULiE. 

Pills  are  the  most  popular  and  convenient  of  all  forms  of  medicine. 
In  common  with  powders,  they  have  the  advantage  of  being  accu- 
rately divided,  so  that  the  patient  is  not  dependent  upon  any  of  the 
uncertain  means  of  approximate  measurement  necessary  in  adminis- 
tering liquids.  They  are  also  more  portable.  The  contact  is  so  slight 
with  the  organs  of  taste,  in  swallowing,  that  the  most  offensive  sub- 
stances can  be  swallowed  in  this  form  with  comparatively  little  incon- 
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venience.  There  are,  however,  a  few  people  who  cannot  swallow  them ; 
this  is  the  case,  too,  with  young  children,  for  whom  some  other  fonn 
is  preferable. 

The  size  of  pills  is  necessarily  liniited  to  from  four  to  five  grains  of 
vegetable  powders,  or  five  to  six  grains  of  heavy  mineral  substances 
including  the  excipient,  though  these  quantities  are  larger  than  usual 

The  kind  of  Substances  adapted  to  the  Pilular  Form. 

a.  All  those  suitable  to  the  form  of  powders,  which  are  given  in  small  dosei 
6.  The  gam  resins,  balsams,  and  turpentine. 

c.  Substances,  the  operation  of  which  it  is  desirable  to  retard  ;  as  in  ce^ 

tain  aperient  and  alterative  pills. 

d.  Insolable  substances,  which  are  too  heavy  to  give  conveniently  suspended 

in  liquids. 
6.  Very  disagreeable  and  fetid  substances. 
/.  The  vegetable  extracts. 

The  hind  of  Substances  unsuiied  to  the  Pilular  Fbrm. 

a.  Those  which  operate  only  in  doses  exceeding  fifteen  or  twenty  grains,  or 

too  large  for  three  or  four  pills. 

b.  Deliquescent  salts,  and  those  containing  a  large  proportion  of  water, 

unless  this  be  suitably  absorbed  by  associated  dry  powder. 

c.  Bodies  of  such  consistence  as  to  require  an  undue  proportion  of  dry  or 

viscid  material  to  make  a  mass,  except  such  as  have  a  very  small  dote ; 
as  croton  oil. 

d.  Very  volatile  substances ;  as  carbonate  of  ammonia,  except  with  certaii 

precautions. 

e.  Those  which  are  prescribed  for  immediate  effect ;  as  emetics  and  diffn* 

sible  stimulants. 

f.  Essential  oils,  in  quantity  exceeding  half  a  drop  to  each  pill. 

The  formation  of  a  pill  mass  is  sometimes  a  matter  of  considerable 
difficulty,  from  a  want  of  adhesiveness  of  the  ingredients,  or  sometimes 
from  the  difficulty  of  incorporating  them  equally  together.  Under 
the  head  of  The  Art  of  Dispensing,  some  hints  upon  the  mode  oi 
overcoming  difficulties  of  this  kind  will  be  appropriate. 

Should  the  physician  indicate  the  excipient,  or  leave  it  optionil 
with  the  apothecary  ?  In  answering  this,  we  necessarily  brins  into 
view  the  therapeutical  relations  of  this  ingredient,  and  shall  find  thift 
it  may  be  active  or  inert,  at  the  option  of  the  prescriber. 

If  the  basis  be  rhubarb  or  aloes,  or  a  similar  vegetable  powder,  a  mass 
can  be  readily  formed  by  moisture,  without  the  aid  of  any  adhesive 
material ;  if,  on  the  contrary,  it  be  a  metallic  salt,  or  an  nnadhesive 
vegetable  powder,  it  requires  an  addition  to  give  it  the  form  of  t 
mass ;  that  addition  will  add  to  the  bulk  of  the  ingredients  prescribed, 
and  perhaps,  if  the  dose  be  large,  will  make  the  pills  too  bulky ;  i^^ 
this  case,  it  is  important  that  the  physician  should  not  overlooK  the 
excipient,  which  he  may  include  among  the  medicinal  ingredients^  or 
make  due  allowance  for,  in  apportioning  the  quantity  to  each  pilL 

The  following  rule  for  prescribing  pills  will  obviate  the  disadvan- 
tage of  adding  to  the  size  by  the  use  of  inert  excipients:  when  the 
basis  is  an  unadhesive  material^  one  of  the  otlier  medicinal  ingredienis 
should  be  an  extract  or  a  vegetable  powder,  which  will  form  a  tnass  bf 
moisture  alone. 
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insolublb;  too  labob  docibs  fob 

IB  GBBTAIX  C0MB1XAT10M8,  AVD  WUBB 

PILLS. 

PILL8  ABB  OBJBCTBO  TO. 

Carbo  ligni. 

Powd.  pil.  hjdrarg. 

Magnesia. 

^      ext.  ooloc.  comp. 

Calois  phosph. 

**      opiom. 

Potass,  bitart. 

**      digitalis. 

Solphor  Boblim. 

**      nox  Tom. 

Greta  ppt. 

«*      kino. 

Ferri  saboarb. 

*^      acid,  tannic. 

Ferri  phosph.  and  othere. 

"        •*      gallic. 

Vegetable  Powders : — 

*'      potas.  nit. 

Poind.  ciDchona. 

Opinm  alkaloids. 

<*      colomba. 

Cinchona    ** 

"      gentian. 

Subnit.  bismoth. 

**      rhubarb  (coarse). 

Calomel, 

"      jalap. 

and  many  others. 

«<      onbebe, 

and  others. 

Diluents  for  Substances  pre& 

\cribed  in  Form  of  Powders. 

Sogar. 

Aromatic  powder. 

Lactin. 

Powd.  ext.  liqnorice. 

Mannite. 

**      tragacanth. 

Powd.  acacia. 

««      elm  bark, 

'*      cinnamon. 

and  others. 

Medicines  adapted  to  Pilular  Form. 

powdbbs  oivbb  nr  lbss  thav  ob.  xt  dosbb,  ouu  bbbivb,  bxtbaots  ;  also  olbobbsibs  avd 

OILS  IN  SMALL 

PBOPOBTIOB. 

VBAOHBSITB  MATBBIALB. 

GOOD  MBDICXJIAL  BXCIPJBHT. 

Calomel. 

SxtracU. 

PoIt.  ipecac,  et  opii. 

Pil.  hjrdrarg. 

Bismuth,  sobnit. 

'*    copaibe. 

Morphia  acetas,  &c. 

"    ferri  carb. 

Strychnia. 

Terebinthina. 

PnlT.  digiUlis. 

With  Moisture.— 

*'      ipecac. 

PuW.  aloes. 

Plombi  acetas. 

"     rhei. 

Antim.  et  pot.  tart. 

«*     kino. 

**    Bulphoret. 

«     acidi  Unnici. 

Argenti  nitras. 

«*     opii. 

Argenti  oxidam. 

<<     scilla. 

Ferri  polvis. 

Bebeerine,  snlph. 

**    sabcarb. 

Ferri  citras. 

(other  salts). 

Assafoetida,  and  others. 

Potas.  iodid. 

With  Alcohol  and  Tinctures:-- 

Camphor,  and  others. 

Onaiaonm. 

Difficult  to  combine,  except  6y  Peculiar 

Besinous  Extracts, 

Treatment : — 

and  others. 

01.  tiglii. 

With  DiL  50,;— 

*'  terebinth. 

Qoinia  snlph. 

Ferri  iodidom. 

Cinchonia  snlph. 

Copaiba,  and  others. 

Qainidis  snlph. 

Quinoidina. 
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Under  the  head  of  Dispensing  Medicines,  directions  will  be  fo^ 
for  the  granulation  of  powders  and  the  coating  of  pills  in  such  a  waj 
as  to  diminish  their  taste. 

Exdpienis. 

It  will  be  proper  in  this  connection  to  pass  in  review  the  several 
excipients,  added  with  a  view  to  giving  body  to  pill  masses,  or  adapting 
medicines  to  the  pilular  form,  and  to  point  out^he  special  adaptations 
of  each. 

Soapf  which  is  employed  in  the  officinal  pills  more  than  any  other 
excipient,  is  well  adapted  to  combine  with  resinous  substances,  the 
solubility  of  which  it  increases,  while  it  acts  as  an  antacid,  and  per- 
haps aperient.  It  has  been  suggested,  that  it  is  incompatible  with 
opium,  with  which  it  is  prescribed  in  the  officinal  piL  opiiy  as  the 
alkali,  especially  when  present  in  excess,  tends  to  separate  the  morphia 
from  its  native  combination.  Camphor  is  well  combined  with  a  mix- 
ture of  soap  and  honey. 

Syrup  is  often  used  as  an  excipient,  which  adds  but  little  to  the  bulk 
of  a  pill  mass,  and  is  effectual  in  some  cases,  where  water  alone  would 
not  give  the  requisite  tenacity ;  it  does  not  answer  a  good  purpose, 
however,  with  certain  metallic  salts,  which  dispose  the  mass  to  crumble. 

Honey  and  molasses^  uncrystallizable  forms  of  sugar,  are  well  adapted 
to  the  general  purposes  of  pill  making ;  masses  made  with  these  are 
not  so  liable  to  crumble,  ana  possess  the  great  advantage  of  remaininsr 
moist  and  soluble  for  a  longer  period.  On  account  of  the  last-named 
property,  honey  is  directed  in  the  officinal  recipe  for  sulphate  of  quinia 
pills.  Honey,  combined  with  tragacanth,  is  a  very  adhesive  excipient 
for  insoluble  powders. 

Gum  Arabic  is  directed  to  be  added,  where  the  requisite  adhesive- 
ness will  riot  result  from  the  use  of  syrup  or  honey  alone ;  it  is  not  a 
very  good  excipient,  whether  added  in  the  form  of  powder,  or  of  a  thick 
mucilage.  Pills  made  with  gum  are  apt  to  be  very  hard.  Tragacanth 
forms  a  less  hard  and  insoluble  mass  than  acacia.  The  officiniQ  svrup 
of  gum  Arabic  is  made  with  a  special  view  to  use  in  making  pills. 

Alcohol  and  essential  oils,  by  softening  down  resinous  substancesi 
facilitate  their  incorporation  together  in  mass,  and,  being  held  by  these 
with  considerable  tenacity,  prevent  their  rapidly  becoming  too  hard. 
Lactucarium  may  be  brought  to  a  pilular  consistence  by  the  nse  of  a 
small  proportion  of  chloroform,  which  rapidly  evaporates,  leaving  the 
pills  of  an  elegant  consistence.  Oil  of  turpentine  is  well  adapted  to 
softening  white  turpentine,  so  as  to  incorporate  it  with  other  ingre- 
dients, as  in  Otto's  emmenagogue  pills.  These  excipients  must,  how- 
ever, be  added  with  care,  or  they  will  render  the  mass  quite  too  soft. 

An  important  use  of  essential  oils  in  pills,  is  to  prevent  mouldiness, 
and  the  disagreeable  odor  which  vegetable  powders  acquire  when 
moistened ;  they  should  be  added  in  very  small  proportion  for  this 
purpose,  as  they  interfere  with  the  adhesiveness  of  the  mass. 

Orumb  of  bread  furnishes  a  convenient  and  tenacious  vehicle  for 
substances  given  in  small  dose,  and  which  require  diluting,  rather  than 
combining  in  a  small  bulk. 
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Qmfection  of  rose  is  adapted  to  similar  Tises»  though  more  moist  and 
of  a  less  tough  consistence.  When  made  from  the  Bosa  Gallica,  it  is 
astringent,  and  adapted  to  combining  certain  vegetable  powders  be- 
longing to  that  class ;  as  usually  met  with,  however,  it  contains  no 
tannin,  being  made  from  our  common  varieties  of  rose.  Confection 
of  orange-peel,  and  aromatic  confection,  are  adapted  to  similar  uses. 

The  Officinal  Pill  Masses, — These  may  be  described  in  this  place  as 
preparations  well  adap|pd  to  use  as  excipients,  though  very  frequently 
prescribed  singly, 

Pilulm  Hydrargyri  tJ.  S.  P. 

This  is  the  officinal  designation  of  the  preparation  commonly  called 
blue  mass,  which  is  directs!  in  the  Pharmacopoeia  to  be  divided  into 
pills  of  three  grains  each ;  as  usually  kept  by  physicians  and  drug- 
gists  in  an  undivided  state,  it  is  more  appropriately  called  Massa  piluL 
Mydrargyri,  mercurial  mass.  It  is  prepared  by  drug  millers  and 
chemical  manufacturers,  by  triturating  together,  in  appropriate  me- 
chanical contrivances,  mercury,  conserve  of  rose,  liquorice  root  in 
powder,  and  some  viscid  material,  as  powdered  althea  root,  in  such 
proportion  that  three  parts  by  weight  of  the  mass  shall  contain  one  of 
mercury,  thoroughly  divided,  and  partly  oxidized. 

The  process  now  adopted  in  the  U.  o.  Army  Laboratory  and  else- 
where, consists  of  the  rapid  and  continuous  shaking  of  the  mercury 
with  a  portion  of  hqpey  in  a  strong  bottle  till  it  is  extinguished,  and 
the  subsequent  incorporation  of  the  mixture  with  the  powdered  rose 
petals  and  liquorice  root.  The  shakinff  is  done  by  securing  the  bottle 
npon  a  wooden  upright  frame  worked  by  the  steam  engine.  In  a  few 
hours  the  semifluid  mass  is  ready  to  mix  with  the  dry  powders,  which 
is  done  by  mixing  in  a  kettle  and  successively  passing  the  mass  between 
rollers,  frequently  folding  the  thin  sheets  together  till  they  are  uni- 
formly mixed. 

To  my  former  pupil,  Thomas  Weaver,  the  reader  is  indebted  for  the  fol- 
lowiDg  good  extemporaneous  process  for  the  preparation  of  a  small  quan- 
tity of  this  pill  mass.  Its  importance  as  a  practical  improvement  will  be 
appreciated  by  those  who  have  attempted  to  prepare  blue  mass  with  the 
pestle  and  mortar  by  the  officinal  process : — 

Extemporaneous  Blue  Mass, 

Take  of  Mercury 3j. 

Powdered  liquorice  root Jss. 

"        rose  leaves 5vj. 

Honey 5vj. 

Tritnrate  the  honey,  liquorice  root,  and  mercury,  rapidly  together  for 
three  minutes,  or  until  all  the  globules  of  mercury  disappear,  then  add  the 
rose  leaves,  and  work  the  whole  into  a  uniform  mass ;  if  it  is  too  stiff,  moisten 
with  a  little  water. 

Powdered  Blue  Mass, 

Take  of  Mercury 3j. 

Powdered  liquorice  root 3j. 

**        rose  leaves Jvj. 

Simple  syrnp f>ij. 

Triturate  the  mercury,  one-fourth  of  the  powdered  liquorice  root^  e.iSL^  \k^ 
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simple  syrap  rapidly  together  for  three  minutes,  or  until  the  globales  di«p> 
pear,  and  then  incorporate  the  powdered  rose  leaves,  and  the  remainder  ai 
the  powdered  liqaorice  root,  and  spread  the  whole  oat  to  dry  in  a  wara 
place.     Redace  this  to  powder. 

From  specimens  of  blue  mass  which  have  been  dried  at  a  moderate  iieit» 
a  very  convenient  powder  may  be  prepared,  which  is  well  suited  for  conver- 
sion into  the  pilular  form,  and  into  compound  powders. 

Blue  mass  is,  perhaps,  the  most  popular,  as  it  is  the  mildest  form  of 
mercurial  preparation ;  it  is  well  adapted  to  use  in  pill  or  powder, 
either  combined,  as  in  several  prescriptions  which  follow,  or  singly, 
in  doses  of  from  one  to  ten  grains. 

Blue  mass,  when  designed  to  act  on  the  liver  without  producing  a 
cathartic  effect,  may  be  combined  with  opium  or  a  pure  astringent 
It  is  frequently,  however,  combined  with  vegetable  cathartics,  to  in- 
crease its  tendency  to  operate  on  the  bowels.  Perhaps  a  majority  rf 
the  mild  cathartic  pills,  prescribed  by  practitioners  and  those  soid  as 
universal  remedies,  contain  this  useful  ingredient;  and,  in  fact,  blue 
pills  are  very  commonly  known  and  taken  by  those  who  prescribe  for 
themselves  K)r  what  is  popularly  known  as  "biliousness,"  and  various 
forms  of  liver  complaint. 

Pilulse  Ferri  Carhonatis  U.  S.  P. 

Yallette^s  Mass  is  a  very  mild  and  soluble  preparation  of  iron,  made 
by  incorporating  freshly-precipitated  protocarBonate  of  iron  with 
honey,  or  some  mixed  saccharine  vehicle,  and  by  evaporation  con- 
centrating into  a  pilular  mass.  This  may  be  taken  by  itself,  in  a 
dose  of  from  ten  to  thirty  grains,  or  may  be  used  as  an  adjuvant  or 
vehicle  to  other  medicinal  substances,  particularly  dry  powders,  as  in 
those  numerous  cases  where  iron,  in  small  doses,  is  indicated  along 
with  bitter  tonics.    (See  Preparations  of  Iron) 

Pilulm  Copaihae  TJ.  S.  P. 

Copaiba  mass,  although  seldom  employed  as  a  vehicle,  is  not  nn- 
suitea  to  this  use ;  it  is  directed  to  be  made  by  incorporating  one 
drachm  of  calcined  magnesia  with  two  troyounces  of  oopaiva,  a  redpe 
by  which  it  is  very  difficult  to  get  a  sufficiently  solid  mass.  The 
copaiva  must  be  thick  and  resinoid.  and  the  magnesia  recently  cal- 
cined, or  the  required  thickening  will  not  occur.  The  introductioa 
of  wax  and  some  vegetable  powder  will  be  found  an  improvement 
The  dose  is  from  five  to  ten  grains. 

The  Extracts. 

This  class,  which  is  well  adapted  to  the  pilular  form,  should  not  be 
overlooked  in  prescribing  dry  ingredients ;  some  one  extract  can  usu- 
ally be  selected  which  will  meet  a  therapeutical  indication,  while  it 
serves  the  purpose  of  an  excipient. 

Thus,  in  sedative  or  narcotic  pills,  we  have  the  choice  of  five  or  six 
extracts  to  incorporate  with  any  unadhesive  or  other  material,  so  as  to 
gain  efficiency  without  too  large  a  bulk.  In  directing  a  tonic  remedy 
in  this  form,  extract  of  gentian,  quassia,  cinchona,  or  nux  yomica  wiU 
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come  in  play.  Wliile  as  a  veUcle,  for  the  mercurials  in  cntaneons  or 
ffvpbilitic  diseases,  extract  of  conium,  or  of  sarsaparilla,  may  be  used. 
The  use  of  the  cathartic  extracts,  and  of  extract  of  taraxacum  for  similar 
purposes,  is  too  common  to  need  comment  We  have  an  elegant  and 
efficient  compound,  made  on  this  principle,  in  the  so-called  Dr.  Yance^s 
Gout  Pills. 

FORMULABY  OF  OFFICINAL  AlH)  OTHER   PoWDERS  AND  PiLLS. 

In  the  following  officinal  and  extemporaneous  prescriptions,  some 
of  which  are  selected  from  standard  works,  others  from  the  prescription 
files  of  the  dispensing  establishment  over  which  I  preside,  and  a  few 
of  which  I  venture  to  offer  for  trial,  the  most  approved  methods  of 
compounding  medicines  in  the  form  of  powders  and  pills  are  indicated. 

^    Astringents. 
No.  1. — Powders  used  in  ObstincUe  Diarrhoea. 

Ba«b  Powder. 

Take  of  Alum    .        .        ...        .        .        5ij  20  grs. 

Kino      .        .        .        .        .        .        Sss  5  grs. 

Mix  and  reduce  to  a  very  fine  powder,  and  distribute  this  into  six 
papers.    Dose,  one  every  two  or  three  hours. 

Alum  and  kino  are  incompatible  in  liquid  form,  and  hence,  when  asso- 
ciated together,  should  always  be  prescribed  in  powder.  The  dose  is  too 
large  for  the  pilalar  form. 

No.  2. — Pilb  of  Tannic  Acid. 

&ehPlU. 

Take  of  Tannic  acid gr.  xij  1  grain. 

Confection  of  rose         .        .        .  gr.  vj  }  grain. 

Make  a  mass  and  divide  into  twelve  pills.  Dose,  one  every  two 
hours. 

The  above  may  be  made  into  powders  by  substituting  an  aromatic,  as- 
tringent, or  inert  powder  for  the  confection. 

No.  8. — Astringent  and  Sedative  Powders. 

Eaeh  Powder. 

Take  of  Tannic  acid 9j  2  grs. 

Acetate  of  morphia       •  •        g^-  j  iV  gr. 

Sugar gr.  X         1  gr. 

Oil  of  caraway      .        •        .        .        wy  trace. 

Triturate  together,  and  distribute  into  ten  papers.  Dose,  one  every 
three  hours. 

Five  grains  of  opium  may  be  substituted  for  the  morphia  salt,  or  by  the 
substitution  of  sufficient  syrup  for  the  sugar,  the  whole  may  be  made  into 
the  pilular  form. 

No.  4. — Chjalk  Powders. 

Eftch. 

Take  of  Prepared  chalk      ....        3ij         15    grs. 

Gum  Arabic,  in  powder 

Sugar,  each  .        .        .        .        5j  7J  grs. 

Cinnamon,  in  powder     .        .        .        gr.  x       1 J  grs. 
Triturate  together  into  a  uniform  powder,  and  divide  into  eight 
doses. 
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Chalk  mixtare  spoils  by  keeping,  in  hot  weather,  and  is,  moreorer,  mack 
more  bulky  than  an  equal  quantity  of  the  ingredients  in  the  aboTc  form, 
which  is  especially  convenient  for  travellers.  Opium,  kino,  or  other  remedies 
adapted  to  increase  or  modify  its  action,  may  be  added  in  powder.  One  of 
the  very  best  additions  for  a  common  form  of  diarrhoea  is  that  of  powdervd 
blue  mass,  of  which  gr.  xvj  to  ^ss  may  be  added  to  the  above. 

No.  5. — Antacid  Powders  with  Opium  and  Blue  JIass. 

lurh. 

Take  of  Precipitated  carbonate  of  lime    .        .     ?5j  6  grains. 

Tincture  of  opium      .        .        .        .     f3j  6  minimi 

Pulv.  pil.  hydrarg gr.  x      1  grain. 

Triturate  in  a  mortar  and  expose  till  it  is  dry,  then  divide  into  ten 
powders.  Doss,  one  every  three  hours  until  the  symptoms  are  checked. 

No.  6. — Powders  for  the  Diarrhoea  of  Infants. 

Take  of  Acetate  of  lead      .        .        .        ,  gr.  ij  J  gr. 

Opium gr.  sa  ^ " 

Camphor gr.  j  ^j " 

Sugar             gr.  iij  J  " 

Triturate,  and  divide  into  twelve  papers.  Dose,  one  every  two 

or  three  hours.    For  adults,  the  whole  quantity  prescribed  may  be 
taken  at  one  dose. 

The  child  should  be  kept  quiet,  and  fed  npon  arrowroot,  floor  bofled  in 
milk,  or  a  mixture  of  barley-water  and  cream. 

No.  7. — Piluh  Plumbi  Acet.    (  University  Gollege,  London^ 

Take  of  Acetate  of  lead  .        ,  Six  grains.  \  gr. 

Muriate  of  morphia  .  Three  grains.  J  gr. 

Extract  of  hyosciamus  Twenty -four  grains.  2  gra. 
Mix,  make  into  twelve  pills. 

Tonics  and  Aromatics. 
No.  8. — ArUi' Intermittent  Powders. 

iMh. 

Take  of  Powdered  cinchona        .        .        .    3j  3j. 

"        serpentaria    .        .        .    5ij  gr.  xv. 

Sulphate  of  quinia        .        .         .    gr.  viij         gr.  j. 
Mix  and  distribute  into  eight  papers.    Dose,  one  every  hour,  com- 
mencing eight  hours  before  the  expected  paroxysm. 

The  sulphate  of  quinia  may  be  omitted,  but  is  useful  when  the  bark  is  not 
of  the  finest  quality.  The  serpentaria  may  be  substituted  by  more  powerful 
stimulants,  as  cloves,  or  capsicum,  or  oil  of  black  pepper ;  to  obviate  costiTe- 
ness,  a  saline  cathartic  may  be  added. 

No.  9. — Pilulse  Quinim  Sulphatis  U.  S.  P. 

BedMed.  MaA. 

Take  of  Sulphate  of  quinia         .        ,     5j  9ij  1  gr. 

Powdered  gum  Arabic  .        .     3y  gr.  x         J  gr. 

Clarified  honey      .        .        .    q.  s.         q.  a. 
Mix  the  sulphate  of  quinia  and  gum  Arabic,  then  beat  them  with 
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clarified  honey  so  as  to  make  a* mass,  and  divide  into  480  pills  (reduced 
quantity  40),  of  which  the  dose  in  intermittents  is  one  every  hour, 
"between  the  paroxysms. 

These  officinal  pills  are  less  used  than  formerly  for  the  full  antiperiodic 
effect  of  the  sulphate  of  quinia,  as  it  is  now  customary  to  give  larger  doses, 
less  frequently  repeated,  and  the  officinal  pills  are  found  less  convenient  than 
pills  or  powders,  of  three,  four,  or  five  grains  each. 

Sulphate  of  quinia  may  be  made  into  piUs  by  the  following  pro- 
cess, which  has  been  called  Parrish's.  (See  paper  by  the  author,  in 
the  "  American  Journal  of  Pharmacy,"  vol,  xxv.  p.  291.) 

No.  10. — Pilk  of  the  Solvhle  Sulphate  of  Quinia, 

BMh. 

Take  of  Sulphate  of  quinia        .        .        •    9j  gr.  v. 

Aromatic  sulphuric  acid       .        .     "ixij  wiirj. 

Drop  the  acid  upon  the  sulphata  on  a  tile  or  slab,  and  triturate  with 
a  spatula,  until  it  thickens  and  assumes  a  pilular  consistence,  then 
divide  into  four  pills. 

Persons  not  accustomed  to  this  process  sometimes  allow  the  sulphate  to 
become  too  dry  and  unadhesive  to  mould  into  pills.  This  is  from  not  seizing 
the  proper  moment  just  as  the  mass  has  ceased  to  be  too  soft,  and  before  it 
becomes  dry ;  it  is  then  quite  plastic,  and  becomes  particularly  so  by  con- 
tact with  the  warmth  and  moisture  of  the  thumb  and  fingers.  A  drop  of 
syrup  or  honey,  which  should  always  be  at  hand  on  the  counter,  by  being 
added  at  the  proper  moment,  will  prevent  this  hardening. 

The  five  grain  quinine  pill  made  in  this  way,  is  not  larger  than  many  pills 
in  common  use ;  solubje  quinine  pills  may  be  conveniently  made  of  two, 
three,  four,  or  five  grains. 

The  large  number  of  combinations  in  which  sulphate  of  quinia  is  associ- 
ated with  other  remedies  cannot  be  here  noticed ;  to  some  of  these,  as  in 
combining  the  other  alkaloids  with  it,  the  elixir  of  vitriol  process  is  well 
adapted  ;  in  other  cases  it  is  inadmissible.  If  an  extract  in  small  quantity, 
or  a  vegetable  powder,  is  to  be  added  to  the  mass,  it  should  be  incorporated 
with  the  quinia  salt,  when  by  trituration  on  the  slab  it  begins  to  thicken  into 
a  paste. 

Sulphate  of  quinia  will  make  a  very  good  pill  mass  by  using  one  grain 
of  glacial  phosphoric  acid,  or  a  quarter  of  a  grain  of  tartaric  acid,  to  each 
grain  of  the  quinia  salt. 

No.  11. — Pilh  of  Sulphate  of  Oinchonia. 

BMh. 

Take  of  Sulphate  of  cinchonia        .        .    9j  gr.  j. 

Powdered  tragacanth  .        .    gr.  ij  gr.  ^. 

Triturate  together,  and  add  suflScient  honey  to  make  a  mass,  which 
divide  into  twenty  pills ;  these  pills  are  esteemed  about  equal  to  those 
of  sulphate  of  quinia  in  most  cases. 

No.  12. — Pills  of  Sulphate  of  Quinidia. 

Take  of  Sulphate  of  quinidia  .        .        .    9j  gr.  j. 

Powdered  tragacanth .        .        .    gr.  ij  gr.  yV« 

Triturate  together,  and  add  honey  sufficient  to  make  a  mass,  which 
45 
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divide  into  twenty  pills.    These  are  esteemed  about  equal  to  sulphate 
of  quinia  pills  of  the  same  proportion. 

No.  13. — Pills  of  Chinoidine. 


Take  of  Chinoidine 3j  8  grains. 

Aromatic  sulphnric  acid        .        .    "I  v  or  q.  s.   trace. 
Soften  the  chinoidine  with  the  acid,  in  a  mortar,  and  divide  into  twcDtjr 
pills.    Each  pill  is  esteemed  about  equal  to  a  one  grain  quinia  pilL 

No.  14. — Powders  of  Iron  and  Quinia. 


Take  of  Subcarbonate  of  Iron    .        .        .    5j  5  gr& 

Sulphate  of  quinia        .        .        •     gr.  vj  J  gr. 

Aromatic  powder  .        .        .        •    gr.  xij  1  gr. 

Triturate  together,  and  distribute  into  twelve  powders.  Dosi^a 
powder  three  times  a  day  before  meals. 

The  proportion  of  sulphate  of  quinia  should  be  increased  when  it  is  to  be 
employed  in  convalescence  from  intermittents. 

No.  15. — Pills  of  Proto- Carbonate  of  Iron  and  Qutnia. 


Take  of  Sulphate  of  quinia        •        .        .    9j  1  gr. 

Pill  mass  of  carbonate  of  iron  3j  8  grsL 

Mix,  and  make  into  twenty  pills.  Dose,  one  twice  or  three  times 
a  day. 

In  this  class  of  prescription,  designed  for  ansemic  conditipns,  the  snlphatet 
of  cinchonia  and  qninidia,  and  of  bebeerina,  may  generally  be  sabstitnted 
for  that  of  quinia  withoat  disadvantage. 

No.  16. — Pills  of  Quevenne^s  Iron. 


Take  of  Reduced  iron        .        .        .        .    gr.  CO  2  grs. 

Manna  .        .        .        .        ,        .    gr.  O  1 F* 

Triturate  into  a  mass  and  divide  into  100  pills. 

Manna  is  an  excellent  excipient  for  Fcrrum  Redactum,  and  will  answer 
in  less  proportion,  if  very  small  pills  are  desired ;  when  not  at  hand,  it 
may  be  substituted  by  honey  and  a  little  gum  Arabic,  or  tragacanth. 

In  a  number  of  cases  it  will  be  desirable  to  introduce  adjuvants,  which 
may  be  in  the  form  of  extract.  Extracts  of  conium,  of  aconite,  cinchooai 
nux  vomica,  and  quassia,  are  favorite  adjuvants  with  Quevenne's  iron. 

No.  17. — Pulvis  Aromaticiis  U.  S.  P. 

Take  of  Cinnamon,  in  fine  powder, 

Ginger,  in  fine  powder,  each,  two  troyounces. 
Cardamom,  deprived  of  the  capsules,  and  in  fine  powder, 
Nutmeg,  in  fine  powder,  each,  a  troyounce. 

Rub  them  together  until  they  are  thoroughly  mixed* 

In  this  preparation,  the  dry  powders  of  cinnamon  and  ginger,  if  triturated 
with  the  oily  nutmeg,  grated,  and  the  cardamom,  coarsely  powdered,  entble 
us  to  reduce  them  to  a  fine  condition ;  the  whole  should  be  passed  throogli 
a  sieve. 

By  trituration  with  honey,  syrup  of  orange-peel,  and  saffron,  this  ftumisfaes 
Coufectio  aromatica. 
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No.  18.— 2>r.  MiUMCa  Tonic  Pitb. 

Take  of  Extract  of  quassia  .        .        »        gr.  xxrvj        8  grs. 
Extract  of  conium,  .        •  ^  gr. 

Subcarbonate  of  iron,  of  each         gr.  iij  |  gr. 

Make  into  a  mass  with  a  few  drops  of  solution  of  arsenite  of  potassa 
(if  required);  then  divide  into  twelve  pills.  Dose,  a  pill  twice  or 
three  times  daily. 

No.  19. — Tonic  and  Aromatic  Pilh.    (Dr.  Parrish,  Senior.) 

BMh. 

Take  of  Sulphate  of  quinia  .        .        .        gi".  "vj  J  gr. 


Powdered  capsicum, 
Mace,       .... 
Powdered  cloves, 
Carbonate  of  ammonia^  each 
Oil  of  caraway 
Confection  of  rose  . 
Form  a  uniform  tenacious  mass^  and  divide  into  twenty-four  pills. 

No.  20. — Pills  used  in  Obstinate  Inkrmittents.    (Dr.  Chapman.) 


gr-  ^U  i  gr- 

gtt  vj.  J  Tit. 

Sufficient        q.  s. 


Take  of  Sulphate  of  copper .        .        .  gr.  iij  \  gr. 

Powdered  opium      .        .        .  gr.  iv  J  gr. 

"         gum  Arabic     .        .  gr.  viij  f  gr. 

Syrup Sufficient. 

Make  a  mass,  and  divide  into  twelve  pills.  Dose,  one  every  three 
hours. 

No.  21.— Pilulse  Ferri  Oompositee  TJ.  S.  P. 

Ifteh. 

Take  of  Myrrh,  in  fine  powder     .        .        5y  IJ  gr* 

Carbonate  of  soda   ...  )  FeO,CO, 

Sulphate  of  iron,  of  each         .        5j  f  Ve  gr. 

Syrup q.  s.  q.  s. 

Rub  the  myrrh  first  with  the  carbonate  of  soda,  and  afterwards  with 
the  sulphate  of  iron  until  they  are  thoroughly  mixed ;  then  beat  them 
with  syrup  so  as  to  form  a  pilular  mass  to  be  divided  into  eighty  pills. 

This  pill  is  similar  in  composition  to  Griffith's  Iron  Mixtnre.  Supposing 
a  reaction  to  take  place  between  the  salts  present,  proto-carbonate  of  iron 
would  be  produced,  which,  with  the  myrrh,  forms  an  admirable  remedy  in 
chlorosis  ;  a  lump  of  fresh  myrrh  is  to  be  preferred  to  the  powdered  article  of 
commerce. 

No.  22.— PiluUe  Ferri  lodidi  U.  S.  P.    (Blancard's  Pills.) 

Take  of  Iodine  half  a  troyounce. 

Iron,  in  the  form  of  wire  and  cut  in  pieces,  one  hundred 
and  twenty  grains. 

Sugar,  in  fine  powder,  a  troyounce. 

Marshmallow,  in  fine  powder,  half  a  troyounce. 

Gum  Arabic,  in  fine  powder. 

Reduced  iron,  each,  sixty  grains. 

Water  ten  fluidrachms. 
Mix  the  iodine  with  a  fluidounce  of  the  water  in  a  tiaixi  ^^bs»V:{C^^^ 
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add  the  iron,  and  shake  them  together  nntil  a  clear,  green  solution  is 
obtained.  Mix  the  powders  in  a  small  porcelain  capsule,  and  filter 
upon  them,  through  a  small  filter,  first  the  solution  previonslj  heated, 
and  afterwards  the  remainder  of  the  water  in  order  to  wash  the  filter 
Then,  by  means  of  a  water  bath,  with  constant  stirring,  evaporate  the 
whole  to  a  pilular  consistence,  and  divide  the  mass  into  three  hundred 
pills. 

Dissolve  sixty  grains  of  balsam  of  Tolu  in  a  fluidrachm  of  ether, 
shake  the  pills  with  the  solution  until  they  are  uniformly  coated,  and 
put  them  on  a  plate  to  dry,  occasionally  stirring  them  until  the  drying 
IS  completed.    Lastly,  keep  the  pills  in  a  well-stopped  bottle. 

These  pills,  as  prepared  by  the  above  new  officinal  formula,  are  deToid  of 
the  smell  of  iodine ;  and  distilled  water,  rubbed  with  them  and  filtered,  does 
not  color  solution  of  starch,  or  gives*  it  only  a  slight  blue  tint  No  otbtf 
form  of  iodide  of  iron  is  so  easily  taken  or  so  permanent 

No.  23. — Permanent  Iodide  of  Iron  Pills, 
(BxtemporaneoQS  prooeas  of  L  Coddington.) 

Take  of  Iodine 50  grains. 

Iron,  reduced  by  hydrogen   .        .        .26  grains. 

Water 80  minims. 

Althaea  powder 60  grs.  or  q.  a 

Triturate  the  iodine  in  the  water  and  add  the  iron  gradually ;  when 
the  color  becomes  a  dark  gray  and  there  ceases  to  be  any  indication 
of  free  iodine  to  starch  water,  add  the  althsea  powder,  taking  care  not 
to  make  the  mass  too  stiff.  Then  roll  it  into  60  pills  containing  1 
grain  of  iodide  of  iron  each,  with  an  excess  of  iron. 

Iodine  and  iron  may  be  combined  in  melted  cocoa  butter,  which  shonld 
be  kept  melted  till  the  anion  is  complete,  and  tiien  made  into  pills,  coated 
with  sugar  or  some  vegetable  powder. 

No.  24. — Compound  Pills  of  Iodide  of  Iran, 

(Prescribed  by  Dr.  Backler,  of  Baltimore.) 

WUkyUL 

Take  of  Iodide  of  potassium      .        .        .        .    3ij         2  graina 

Iodide  of  iron 3j  1  grain. 

Iodine  . gr.yj     ^    ** 

Extract  of  conium        •        •        •        .    3j  1      " 

Triturate  the  iodide  of  potassium,  iodide  of  iron,  and  iodine  together 
with  a  few  drops  of  water  to  the  consistence  of  a  soft  paste,  then  add 
powdered  gum  Arabic  in  the  proportion  of  half  a  grain  to  each  pill, 
and  rub  into  a  smooth  paste.  Incorporate  with  the  whole  the  extract 
of  conium,  and  make  into  a  soft  mass,  with  a  mixture  of  equal  parts 
of  finely  powdered  elm  bark  and  liquorice  root.  Then  divide  into 
sijcty  pills. 

No.  25. — Pills  of  Chloride  of  Iron.    (J.  T.  Shinn.) 

Take  of  Tincture  of  muriate  of  iron  ....     f  Sij. 
Evaporate  nearly  to  dryness,  and  add — 

Powdered  althaea  root Sss. 

Triturate  into  a  pill  mass,  and  divide  into  240  pills,  each  of  which 
represents  about  ten  drops  of  the  tincture. 

They  should  be  kept  and  dispensed  in  vials. 
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No.  26. — Powder  for  Chronic  Indigestion  and  Chstric  Irritability^ 

Eaeh. 

B. — Bismuthi  subnitratis        .        .        .        .    3j  10  grs. 

Pulveris  rhei 5  grs. 

"       aromatici,  of  each       .        .        .    5ss  6  grs. 

Misce  et  divide  in  chart,  vj.    Signa. — Take  one  before  each  meaL 

Nervous  Stimulants  ;  Antispasmodics. 
.      No.  2T.— Pilules  AasafcUidK  U.  S.  P. 

B«daeed.  BmIl 

Take  of  Assafoetida    •        .        •    3iss        gr.  xxxvj        gr.  iij. 
Soap,  in  fine  powder      .    Sss  gr.  xij  gr.  j. 

Beat  them  together  with  water,  so  as  to  form  a  pUular  mass,  to  be 
divided  into  240  pills.  (The  reduced  quantity  into  12  pills.)  Doss, 
one  to  four  pills. 

No.  2%.— Pilules  Aloes  et  Assafoetidee  TJ.  S.  P. 

Radaeed.  BmH. 

Take  of  Socotrine  aloes,  in  fine  powder  )  gr.  1 J 

Assafoetida     ....  >  gr.  xyj     gr.  1 J 

Soap,  in  fine  powder,  each      .    3s8       )  gr.  1 J 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass,  to  be 
divided  into  180  pills.    (Reduced,  12  pills.)    Dose,  one  to  four  pills. 

No.  29. — Pilulse  Galbani  Oompositee  U.  S.  P. 

EeduMd.  Biieh. 

Take  of  Galbanum,     .        .  gr.  IJ. 

Myrrh,  each  .        .    Jvj  each  gr.  xviij        gr.  1  J. 

Assafoetida    .        .    3ij  gr.  vj  gr.  J. 

Syrup    .        .        .    Sufficient  Sufficient       gr.  8  J. 

Beat  them  together,  so  as  to  form  a  pilular  mass,  to  be  divided  into 
240  pills.    (Reduced  12  pills.)    Dose,  one  to  three  pills. 

No.  80. — Dr.  Otto's  Antispasmodic  Powders, 

Take  of  Black  mustard  seed. 

Powdered  sage, 

Powdered  ginger,  equal  parts  by  measure. 
Mix  thoroughly. 

Dose,  in  epilepsy,  three  teaspoonfuls,  for  three  roomings  in  snccession ; 
discontinue  three  ;  then  give  as  before.  To  be  moistened  with  water  or 
molasses. 

No.  31. — Pills  of  Nitrate  of  Silver. 

Take  of  Nitrate  of  silver 9j. 

Turpentine  (terebinthina,  U.  S)     .        .        .       3j. 

Triturate,  with  the  addition  of  a  few  drops  of  oil  of  turpentine  if 
necessary,  to  make  a  uniform  pilular  mass,  which  divide  into  thirtv 
pills. 

Dose,  in  typhoid  fever  and  epilepsy,  one  pill  every  three  or  four  hours. 
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Abtbbial  Stimulants. 

This  class  of  remedies  is  least  adapted  to  the  pilular  form  of  any  in 
the  materia  medica. 

No.  82. — Pouxlers  or  Pills  of  Carbonate  of  Ammonia,  dec. 

Take  of  Muriate  of  ammonia  (granulated), 

Dried  carbonate  of  soda,  each        .        ,         ,        9ij. 

Powdered  capsicum       ....  .        9j. 

Triturate  into  a  uniform  fine  powder,  and  divide  into  ten  papen^ 
which  should  be  wrapped  in  tinfoil. 

By  the  aid  of  moisture,  these  powders  are  made  to  react  with  each  otiier 
and  develop  carbonate  of  ammonia.  To  make  into  pills,  add  a  portion  d 
firm  and  rather  dry  conserve  of  rose.  Divide  into  twenty  pills,  and  keep 
them  in  a  vial. 

A  solution  of  mastich  in  ether  is  a  good  varnish  for  coating  these  aad 
similar  pills :  they  should  be  as  dry  as  possible  before  nsing  this  vamisL 

Cerebral  Stimulants,  or  Narcotics. 
No.  83.— Pi7ute  Opii  U.  S.  P. 

Take  of  Opium  in  fine  powder    .    5j  gr.  xij  gr.  j. 

Soap,  in  fine  powder      .    gr.  xij        gr.  iiss  gr.  J. 

Beat  them  together  into  a  mass  with  water,  and  divide  into  60  pilk 
(Reduced,  12.) 

Old  opium  pills  are  sometimes  in  request,  from  their  being  better  r9> 
tained  by  an  irritable  stomach,  and  from  the  fact  that  by  their  more  gndutl 
solution,  they  affect  more  favorably  the  diseases  of  the  lower  intestine.  Hie 
best  way  to  make  pills  to  be  kept  for  this  purpose  is  to  select  a  portion  tf 
the  solid  mass  in  its  natural  and  plastic  condition,  and  to  divide  it,  without 
admixture,  into  the  required  number  of  pills ;  these,  as  thej  contract  sod 
harden,  will  become  compact  and  of  slow  solubility. 

No.  84. — Pilh  of  Camphor  and  Opium, 

R. — Camphorse gr..^Lxiv        gr.  2. 

Pulveris  opii       .        .        .        .        .  gr.  vj  gr.  J. 

Alcoholis gtt  Yj  trace. 

Confectionis  rosse         .        .         .        .  q.  s.  q.  a. 

Misce,  et  fiant^  secundum  artem,  pilulsd  xij.  Doss,  from  one  to  two 
pills. 

No.  85. — Anodyne  Pills. 

Take  of  Acetate  of  morphia      .        .        •    gr.  j  gr.  |. 

Extract  of  hyoscyamus         ,        .    gr.  iv  gr.  J. 

Triturate  into  a  mass,  and  divide  into  eight  pills.  Dose,  one  piB, 
repeated  if  necessary. 

These  are  very  small,  and  are  not  astringent  in  their  effects  on  the  bowek 
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No.  86. — Puhis  Morphm  AUenuatus. 

B. — MorphisB  sulpbatis gr.  j. 

Sacchari  lactis gi**  v. 

Misce. 

One  grain  is  designed  to  be  an  eqaivalent  to  one  grain  of  opium ;  it 
fomishes  a  convenient  form  for  administering  small  doses  of  morphia  in 
prescription. 

No.  87. — Pilb  of  Extract  of  Indian  Hemp. 

B. — Ext.  cannabis, 

Fulv.  saponisy  §a gr.  xx. 

Triturate  tbe  extract  with  the  soap  in  a  warm  mortar  till  a  good 
mass  is  formed,  then  divide  into  forty  pills.    Doss,  one  to  three  pills. 

Bhsuhatism  and  Gout  Pills. 
No.  88.— "i?r.  Vance's  Rheumatism  and  Gout  Pills:' 

BMh. 

B. — ^Extracti  colchici  acetici       .        .        .    Sss  gr.  IJ. 

Pulveris  ipecacuanhsd  comp.        .        .    3iss,  gr.  TJ    gr.  iv. 

Misce  et  divide  in  pilulas  xxiv.  Signa, — ^Take  two.  at  night  and 
one  before  breakfast  and  dinner. 

This  is  a  modPralnable  combination,  having  been  found  efficacious  in  a 
great  many  cases,  both  chronic  and  acute. 

Similar  combinations  are  used  in  the  several  London  hospitals,  as  follows : 
King^s  College,  to  each  pill,  acet.  ext  colch.  1  grain ;  to  Dover^s  powder, 
3  grains.  ^,  Oeorge%  acetic  ext.  colch.  I  gr. ;  to  Dover's  powder,  2^ 
grains.  Middlesex^  acetic  ext.  colch.  2  grs. ;  to  Dover's  powder,  8  grains. 
London  Hospital^  acet  ext  colch.  ^  gr, ;  Dover's  powder,  ^  gr.  {See 
Squire's  Hospital  Pharmacopoeia.) 

No.  S9. —Lartique's  Oout  Pills. 

B, — Extracti  colocynthidis  compositi .        ,    Siss,  gr.  vj     gr.  4. 

"        colchici  acetici       .        .        •    gr.  x  g^.  f . 

"        digitalis         .        .        .        .  gr.  v  gr.  L 

Misce,  fiat  mass,  in  pilulas  xxiv  dividenda.  Take  two  for  a  dose. 

This  is  the  common  recipe  in  Philadelphia ;  according  to  Wittstein  each 
of  the  French  Lartique's  pills  contains  2  grains  of  powdered  colchicum  seed. 

No.  40. — BecquereVs  Oout  Pills. 

Each  pin. 

Take  of  Sulphate  of  quinia        .        .      2  drachms      2}  grains. 
Extract  of  digitalis       .        •     15  grains  ^      '' 

Powd.  colchicum  seed  .        .      2  scruples       |        " 

Mix  and  divide  into  50  pills.    Dose,  1  to  8  pills  for  several  days 

These  pills  are  stated  to  have  removed  attacks  of  acute  gout  in  seven  or 
eight  hours. 

No.  41. — Pil.  Colchici  c.  Hydrarg.    (King's  College,  London.) 

B. — Acet  ext.  colchicnm   .        .        .24  grains  2  grs. 

Mercurial  mass  .        .        .        .86  grains  8  grs. 

Mix.    Make  12  pills. 
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"  ExciTo-MoTOB  Stimulants." 

No.  42. — Powders  given  in  Uterine  hemorrhages. 

EkL 

Take  of  Ergot,  freshly  powdered        .        .     3j  gr.  10. 

Alum,  in  powder  .        .        .        .     9j  gr.  3J. 

Mix  and  divide  into  six  equal  parts. 

Artbrial  Sedativbs. 
No.  43. — Powders  of  Nitre  and  Tartrate  of  Antimony. 

Back. 

Take  of  Tartrate  of  antimony  and  potassa  .    gr.  j  gr.  j*,. 

Nitrate  of  potassa  ...  gr.  2J. 

Sugar,  each 5ss  gr.  2J. 

Triturate  into  powder,  and  distribute  equally  into  twelve  papers 

Embtics. 
No.  44. — A  Prompt  and  Efficient  Emetic. 

B. — Pulveris  ipecacuanhae  ....     Sss    ^  gr.  xv. 

Antimonii  et  potassae  tartratis      .        .     gr.  ij^  gr.  j. 

Misce  et  divide  in  pulveres  ij.  Signa, — Take  one  in  a  little  mo- 
lasses, or  sugar  and  water,  and  follow  it  by  a  draught  of  warm  water. 
If  one  powder  does  not  produce  the  eflFect,  the  second  may  be  taken 
soon  after. 

Sometimes  calomel  is  added  to  emetic  powders,  and  both  a  pnrgatiTe  aztd 
emetic  effect  are  produced.     Emetics,  as  such,  are  never  given  in  pill. 

Cathartics  and  Laxatives. 

To  this  class  belong  six  of  the  pills,  and  two  of  the  compound  pow- 
ders of  the  Pharmacopoeia. 

No.  4c5.—PiM8e  Rhei  U.  S.  P. 

Reduced.  Earh. 

Take  of  Ehubarb,  in  powder         .    J^j        gr.  xxxvj        gr.  3. 
Soap        .         .         .         .     5ij  gr.  xij  gr.  1. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into  120 
pills.     (Reduced,  into  12  pills.) 

The  following  recipe  will  make  an  elegant  rhubarb  pill  without  the 
use  of  soap,  which  is  objectionable  as  imparting  a  disposition  to  be- 
come mouldy,  and  produce  an  unpleasant  odor  when  damp. 

Each. 

Take  of  Powdered  rhubarb     .         .         .     gr.  xlviij  gr.  iv. 

Comp.  tincture  of  cardamon       .     gtt.  xlviij  gtt.  iv. 

Triturate  into  a  mass,  and  divide  into  twelve  pills. 
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No.  M.—Pilulse  Rhci  Composite  U.  S.  P. 

B6dao«d.  BMh. 

Take  of  Rhubarb,  in  powder         .    2j  gr.  xxiv        2  grs. 

Aloes  "  •    5vj  gr.  xviij        IJgrs. 

Myrrh  "  .    Sss  gr.  xij  1  gr. 

Oil  of  peppermint  .        .    f  Sss        I'lij  i  «l. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into  240 
pills.    (Reduced,  into  12  pills.) 

No.  4:7.— Pilulse  Ah'^  U.  S.  P. 

Bedao«d.  Eaeh. 

Take  of  Aloes,  in  powder  ...  2  grs. 

Soap,  each    .        .        .        .    Sj  9i  2  grs. 

Beat  them  with  water,  so  as  to  form  a  mass,  to  be  divided  into  240 
pills.    (Reduced,  20  pUls.) 

No.  48.— Pt7ute  Ah'ea  et  Myrrhw  U.  S.  P. 

Bedaced.  Saoh. 

Take  of  Aloes,  in  powder     .        .    Sij  gr.  xxiv        2  grs. 

Myrrh        "  .        .    3j  gr.  xij  1  gr. 

Safi&x>n       "  .        .    Sss  gr.  yj  J  gr. 

Syrup,  suflScient  quantity  q.  s. 

Beat  the  whole  together  so  as  to  form  a  mass,  to  be  divided  into 
480  pills.    (Reduced,  twelve  pills.) 

A  tonic  and  emmenagogne  cathartic.  Saffron  may  be  reduced  to  powder 
by  heating  it  in  a  capsule  till  it  becomes  crisp,  then  triturating  in  a  mortar. 

No.  49. — Dr.  ChapmarCs  Dinner  Pilh. 

Bedaoed.  BBeh. 

Take  of  Powdered  aloes        .        .  1 J  P^- 

mastich,  of  each    3ij  gr.  xviij         l\  gr. 

ipecac.      .        .    9iv        gr.  xij  1  gr. 

Oil  of  caraway  .        .    ^xij       'tij  Trace. 

Mix  and  make  into  mass  with  water,  and  divide  into  eighty  pills. 
(Reduced  quantity,  twelve  pills.) 

These  pills  are  much  used  in  habitual  costiveness ;  the  presence  of  the 
mastich  protracts  the  solvent  action  of  the  flnids  npon  the  aloes,  so  that  one 
pill,  which  is  a  dose,  taken  before  dinner,  will  produce  a  gentle  operation 
the  next  morning. 

No.  bO.—Pilulm  Aloes  et  Maatiches  U.  S.  P.    (Lady  Webster's  Pills.) 

Take  of  Socotrine  aloes,  in  fine  powder,  a  troyounce  and  a  half. 

Mastich,  in  fine  powder. 

Red  rose,  in  fine  powder,  each,  half  a  troyounce. 
Beat  them  together  with  water,  so  as  to  form  a  pilular  mass,  to  be 
divided  into  400  pills. 

This  is  a  new  officinal  preparation,  which  has  long  been  known  as  a 
popular  remedy  for  costiveness.  One  or  two  taken  before  dinner  will 
usually  produce  an  evacnatiou  on  the  following  day. 


u 
u 
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No.  61.— Dr.  MitcMTs  Aperient  Pills. 

R. — Pulveris  aloes g^-  3cij  1  gr. 

**        rhei gr.  xxiv  2  gra. 

Hydrarg.  chlor.  mit gr.  ij  I  gr. 

Antim.  et  potas.  tart.  .        .        .  gr.  j  jf  gr. 

Misce,  fiant  pilul»  No.  xij. 

One  acts  as  an  aperient,  two  Or  three  as  a  cathartic. 

No.  62. — Laxative  Tonic  Pills.    (Dr.  Parrish,  Sen.) 

EMk. 

Take  of  Powdered  Socotrine  aloes    .        .         .  9ij  Igr. 

"  rhubarb       .        .        .         .  9iv  2gr8. 

Oil  of  caraway gtt.  xij  J  dr. 

Extract  of  gentian  ....  9ij  1  gr. 
Make  into  forty  pills.    DosK,  two  before  dinner. 

No.  bS.—Pulvis  Aloes  et  CaneUse  U.  S.  P.    (JJiem  Picra.) 


Take  of  Socotrine  aloes,  in  fine  powder  .        .     Sxij         Sias. 
Canella,  in  fine  powder,       .        .         .     Jiij  3iij. 

Eub  them  together  until  they  are  thoroughly  mixed. 

Hiera  picra  is  generally  macerated  in  some  kind  of  spirit,  and  takes  o 
draughts  as  a  stomachic  laxative. 

No.  64. — Pulms  Jahxpss  Compositus  U.  S.  P. 

Take  of  Jalap,  in  fine  powder, 5j. 

Bitartrate  of  potassa,  in  fine  powder,      .         .     3ij. 
Mix  them. 

This  is  a  mild  laxative,  given  in  doses  of  gr.  xv  to  p^ss.  Snlphar  aiic 
bitartrate  of  potassa  are  much  associated  in  about  equal  balks. 

No.  55. — Calomel  and  Jalap  Poivder, 

R. — Hydrargyri  chloridi  mitis gr.  xv. 

Pulveris  jalapaa 9j. 

Misce. — To  be  given  at  a  dose. 

In  the  same  way  rhubarb  is  very  commonly  associated  with  calomel 

No.  56. — Pulvis  Rhei  Compositus  U.  S.  P. 

For  one  doM. 

Take  of  Rhubarb,  in  fine  powder,  four  troyounces  .  gr.  xv. 

Magnesia,  twelve  troyounces  ...  •  gr.  xlv. 

Ginger,  in  fine  powder,  two  troyounces  .  .  gr.  viisa 
Rub  them  together  until  they  are  thoroughly  mixed. 

This  is  a  new  oflBcinal  compound  powder,  which  is  well  adapted  to  n 
OS  a  laxative  and  antacid.  Charcoal  and  magnesia  are  much  used  for 
similar  purpose. 

No.  57. — Neutralizing  powder. 

Take  of  Bicarbonate  of  soda, 
Powdered  rhubarb, 

"  mint  (the  herb)    ....     Equal  part 

Rub  the  mixed  ingredients  through  a  sieve  of  sixty  meshes  to  tl 
linear  inch. 

Dose,  a  teaspoonful  as  an  antacid  remedy  in  diarrhoea  and  dyspepsia. 
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No.  58. — Pulvtrea  JEfferveacentes  Aperientes  U.  S.  P.   {Seidlitz  Poivdera) 

Each  powder. 

Take  of  Bicarbonate  of  soda,  in  fine  powder,  a  troyounce    9ij, 
Tartrate  of  potassa  and  soda,  in  fine  powder, 

three  troyounces 5ij» 

Tartaric  acid,  in  fine  powder,  four  hundred  and 

twenty  grains. gr.  xxxv. 

Mix  intimately  the  bicarbonate  of  soda  with  the  tartrate  of  potassa 
and  soda,  and  divide  this  mixture  into  twelve  equal  parts.  Then 
divide  the  tartaric  acid  into  the  same  number  of  equal  parts.  Lastly, 
keep  the  parts  severally  of  the  mixture  and  of  the  acid  in  separate 
papers  of  different  colors. 

Directions  for  Use, — Take  two  glasses  with  about  a  gill  of  cold  water 
in  each,  dissolve  in  one  the  contents  of  the  blue,  and  in  the  other  of  the 
white  paper — mix  and  drink  immediately. 

No.  59. — Pills  for  Habitual  Costiveness.    {Dr.  E.  OtUter,  Wobum,  Mass.) 

B. — Pulv.  ipecaouanhaa gr.  x. 

Hydrag.  chlor.  mit gr.  iij. 

Ext.  taraxaci 9ij. 

Misce. — Ft.  pilulae  No.  xxx. 

Dose,  one  three  times  a  day.  A  mild  and  effectual  remedy  for  a  very 
common  symptom. 

No.  60. — PilulsB  Cathartics^  Oumpositse  U.  S.  P. 

Take  of  Compound  extract  of  colocynth,   3ss        gr.  xvj     1 J  gr. 

Extract  of  jalap,  in  fine  powder,  1  gr. 

Mild  chloride  of  mercury,  each   3iij        gr.  xij       1  gr. 

Gamboge,  in  powder,         .        .   9ij         gr.  iiss      I  gr. 
Mix  the  powders  together ;  then  with  water  form  a  pilular  mass, 
to  be  divided  into  180  pills.    (Reduced,  twelve  pills.) 

These  well-known  and  popnlar  pills  are  very  easy  to  make,  if  the  extracts, 
both  of  colocynth  and  jalap,  are  of  proper  consistence,  or  powdered,  hefore 
being  incorporated  with  the  other  ingredients ;  but  if  the  extract  of  jalap  is 
of  a  toagh  consistence,  which  it  frequently  reaches  hy  partial  drying,  it  is 
almost  impossible  to  incorporate  it  with  the  other  ingredients.  Powdered 
extract  of  jalap,  when  obtainable,  may  be  kept  in  a  salt-month  bottle  like 
any  other  powder,  and  a  few  drops  of  moisture  will  form  it  into  a  plastic 
mass.  The  tongh  extract  should  be  further  dried  and  powdered,  or  may  be 
softened  by  heating  an.d  triturating  in  a  capsule  with  dilated  alcohol. 

Under  the  name  of  Anti-bilious  pills,  this  preparation,  of  more  or  less 
perfect  quality,  is  vended  in  great  quantities  over  the  country,  and  by  its 
admirable  combination  of  cathartic  properties,  is  well  adapted  to  supersede 
as  a  popular  remedy,  the  numerous  nostrums  advertised  and  sold  for  similar 
purposes. 

No.  61. — Pills  of  Colocynth  and  Hyoscyamus.    {Middlesex  Hospital, 

London) 

B. — Extract!  colocynthidis  compositss        .    5ss  8  grs. 

"        hyoscyami     .        .        .        .    9j  2  grs. 

M. — Ft  pilulse  X.    Doss,  one  to  three  pills. 
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No.  62.— Tonic  Pilh  of  PodophylUfi. 

Take  of  Podophyllin .        .        .        .    gr.  ij  J  grain. 

Powd.  rhubarb      .        .        •    gr.  xviij  3  graiiM. 

"        capsicum   .        •        .    gr.  iv  f  grain. 

Mix  and  make  into  six  pills. 
Dose. — One  or  two. 

To  produce  ptyalism  podophyllin  should  be  combined  with  opium  in  suttll 
doses  frequently  and  continuously. 

No,  63.— Modified  Cathartic  Pills.    (E.  Parrish.) 


Take  of  Gamboge,  in  powder      .        .    five  grains  J  grain. 

Podophyllin,  in  powder  .    two  grains  j'„  grain. 

Aloes,  in  powder   .        .        .    thirty  grains  1 J  grains. 

Calomel         ....    twenty  grains  1  grain. 

Ginger,  in  powder. 

Capsicum,  in  powder,  each    .    two  grains  yV  grain. 

Fluid  extract  of  podophyllum,  sufficient 
Mix  the  dry  powders  ana  triturate  with  the  fluid  extract  into  a 
pilular  mass ;  divide  this  into  twenty  pills. 

The  object  of  this  formula,  prepared  for  a  physician  in  the  West,  Is  to 
furnish  an  '*  Antibilious  pill,"  the  ingredients  of  which  are  readily  obtainable, 
genuine,  and  of  good  quality.  The  difficulties  met  with  by  practitioners  in 
procuring  the  costly  extracts  of  colocynth  and  of  jalap  of  standard  qoality, 
have  led  to  inquiries  for  a  modified  formula  with  cheap  and  commoB 
materials. 

No.  64, — Pills  of  Alain  and  Podophyllin. 

Take  of  Aldin gr.  xxiv        1  grain. 

Podophyllin gr.  xij  |  grain. 

Oleoresin  of  ginger       .        .        .    ti\,  iv  \  minim. 

Triturate  the  solid  ingredients  into  a  uniform  powder,  add  the  oleo- 
resin or  piperoid  of  ginger,  make  a  mass,  and  divide  into  twenty-four 
pills.    Dose,  from  one  to  three. 

No.  66. — Dr,  Alberty*s  Small  AntibiUous  Pills. 

BMb. 

B. — Calomelanos         .        .        .        .    gr.  x  i  P- 

Pulv.  gambogisB .         .        .        .    gr.  v  I  gr. 

Misce  et  fiant  pilula3  xxx.    Dose,  two  or  three  pills. 

No.  66.— Pills  of  Oroton  Oil. 

Take  of  Croton  oil      .        .        .        .    "l  iv  ^  h 

Crumb  of  bread    .         .         .     gr.  xvj  gr.  j. 

Make  into  sixteen  pills. 

Croton  oil  and  castor  oil  are  both  capable  of  forming  soaps  with  caustie 
soda,  which,  being  purified  by  solution  in  alcohol,  and  solidified  in  mouids, 
are  eligible  cathartic  preparations. 
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Diuretics  and  Expectorants. 

These  classes  of  medicines  are  very  little  given  in  the  form  of  pill 
or  powder. 

No.  67.— Pi7ttte  Scillm  Ckmpositm  TJ.  S.  P. 

Bedoeed.  laeh. 

Take  of  Squill,  in  fine  powder    .    3j  gr.  "vj              J  gr. 

Ginger          do.             .    3ij  gr.  xij             1  gr. 

Ammoniac    do.             .    3ij  gr.  xij             1  gr. 

Soap,  in  fine  powder     .    3iij  gr.  xviij          1 J  gr. 

Syrup,  a  sufficient  quantity  q.  s. 

Mix  the  powders,  then  beat  them  with  the  syrup  so  as  to  form  a 

pilular  mass,  to  be  divided  into  120  pills.  (Twelve  pills  for  the  reduced 
quantity.) 

Soap  and  sjrop  seem  a  poor  kind  of  mixture,  especiallj  as  either  would 
be  a  sufficient  excipient  wiUiont  the  other. 

No.  68.— ^romo/ic  P«7&.    {MiUU^a) 

Take  of  Oil  of  copaiva^ 

"        cubebs, 

"        turpentine,  each f  3j. 

Magnesia f3ij. 

Mix,  and  form  sixty  pills. 

Some  recipes  direct  4  grains  of  powdered  opium  to  this  number.  They 
would  be  improved  in  a  pharmaceutical  aspect  by  substituting  copaiya  and 
Venice  turpentine  for  the  oils  of  copaiva  and  turpentine.  The  dose  is  two 
pills  three  times  a  day  in  gonorrhoea. 

M.  Ricord  prescribes  tar  and  copaiya  combined ;  they  are  said  to  neutralize 
each  other's  noxious  tastes  and  to  be  less  liable  to  disagree  with  the  patient 
than  copaiya  alone.  The  proportions  of  this  mixture  are  275  parts  of  copaiya 
to  35  of  tar  and  25  of  magnesia. 

No.  69. —  Compound  Copaiva  PilJs 

Take  of  Copaiva 3ij. 

'    Powdered  cubebs 3iiJ8S. 

tY  2UL  ........        OlJ* 

By  a  gentle  heat  melt  the  wax,  then  add  the  copaiva  and  immedi- 
ately afterwards  sift  in  the  cubebs,  stirring  thoroughly.  While  it  is 
yet  warm  roll  out  and  divide  into  100  pills. 

Diaphoretics,  &c. 

No.  70. — Pulvis  Ipecacuanha  Compositus  U.  S.  P.     {Dover's  Powder) 

(PnlYis  Ip6oaonanhe  et  Opii,  U.  S.  P.  1S50.) 

Badaeed. 

Take  of  Ipecacuanha,  in  powder  .  .  .  •  gr.  j« 
Opium,  dried  and  in  fine  powder,  each  3j  gr.  j. 
Sulphate  of  potassa       ...         Ij         gr.  viij. 

Eub  them  together  into  a  very  fine  powder.  Dose,  ten  grains,  the 
leduced  quantity  in  the  above  recipe. 

This  valuable  preparation  is  too  well  known  to  require  much  comment ; 
it  is  used  in  a  great  variety  of  cases  in  which  a  sedative  diaphoretic  is  indi- 
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cated.  It  should  be  remembered  that  the  opium  is  to  be  dried  before  hehf 
weighed,  otherwise  the  powder  will  be  deficient  in  strength.  It  should  alio 
be  well  and  thoronghlj  triturated  from  containing  hard  crystals  to  an  alnott 
impalpable  powder.  It  is  said  to  be  less  liable  to  nauseate  in  the  form  of 
pills,  which  may  be  made  with  some  suitable  extract  or  with  honej,  to  ooi- 
tain  3  to  4  grains  of  the  powder. 

Altebatiyes. 
No.  71. — Pilulee  Antimonii  Oompositas  U.  S.  P.    (Plummer's  Pilk) 


Take  of  Sulphurated  antimony,  j^  gniiL 
Mild  chloride  of  mercury,  each,  one 

hundred  and  twenty  grains      .    (3ij)  i  gndn. 

Guaiac,  in  fine  powder,  1  grain. 

Molasses,  each,  half  a  troyounce    .    (Sss)  1  grain. 
Bub  the  sulphurated  antimony  first  with  the  mild  chloride  of  met- 

oury  and  afterwards  with  the  guaiac  and  molasses  so  as  to  form  i 
pilular  mass.    To  be  divided  into  240  pills.    • 

This  is  a  new  officinal,  though  long  known  and  much  employed  in  England, 
where  it  is  known  as  the  compound  calomel  piU,  Sulphurated  antimony  ii 
the  new  name  given  to  the  precipitated  sulphuret  of  former  PharmacopcetM. 

Dose  of  the  pills,  from  one  to  two  twice  a  day,  as  a  powerful  altentm 

No.  72. — Compound  PilU  of  Iodide  of  Mercury. 

Take  of  Green  iodide  of  mercury   .        .    gr.  x  J  gr. 

Besin  of  guaiacum     .        .        .    Bij  2  gr. 

Extract  of  conium    .        .        .    ^ea  ^k  P^ 

Triturate  the  resin  of  guaiacum  into  a  mass  with  a  little  alcohol, 
then  incorporate  with  it  the  extract  of  conium  and  iodide  of  mercoiy, 
and  divide  into  twenty  pills. 

These  pills  are.  alterative,  and  may  be  used  in  scrofulous  and  skin  diseasei 
Extract  of  sarsaparilla  may  be  added  to,  or  substituted  for,  some  ci  the 
other  ingredients. 

No.  73. — Alterative  Powders  of  Calomel. 

R. — Hydrargyri  chloridi  mitis     .        .        .     gr.  j  ^, 

Sacchari gr.  xj  }J 

Misce,  fiat  pulvis  in  chartulas  xij  dividenda. 
Signa, — Take  one  every  hour  (or  two  hours^,  till  the  gums  ire 
touched. 

When  there  is  a  disposition  to  undue  purging,  from  gr.  ss  to  gr.  |j  of 
powdered  opium  may  be  added  to  the  above  quantities. 

No.  74. — Pil  Hydrarg.  Bichlorid.     (Westminster  Hospital.) 

OMplIL 

Take  of  Corrosive  sublimate    .        .     Three  grains.         |  grain. 

Muriate  of  ammonia  .        .     Four  grains.  ^  grain. 

Crumb  of  bread  .        .     Sufficient 

Mix.    Make  into  24  pills.    Dose,  one  pill  three  times  a  day. 
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Emicbnaqogubs. 

•  No.  75. — Dr.  Ottawa  JEmmenagogue  Pills. 

Take  of  Dried  sulphate  of  iron    .        .        .        •    gr.  xlviij. 

Aloes,  in  powder gr.  xij. 

Turpentine gr.  xxxij. 

Oil  of  turpentine gtt.  x  or  q.  s. 

Make  a  mass,  and  divide  into  thirty  pills.  Dose,  two,  three  times 
a  day. 

Prescribed  originally  by  the  late  Dr.  J.  C.  Otto,  and  yery  frequently  by  the 
late  Dr.  Isaac  Parrish.  A  similar  recipe  is  often  directed  by  Dr.  Pepper,  in 
the  PeDOsylvania  Hospital  Cliniqae. 

The  cautious  addition  of  oil  of  turpentine  insures  an  adhesive  and  plastic 
mass. 

Numerous  pills  containing  aloes,  myrrh,  and  iron,  given  under  the  head 
of  tonics  and  cathartics,  are  mnch  nsed  as  emmenagogues.  (See  also  Hooper^B 
Female,  PillSf  among  the  patent  medicines.)  ^ 

TrOOHISCI. — ^LOZENGBS. 

In  addition  to  the  description  of  this  class  of  preparations  at  page 
271,  &c.,  I  append  the  following  as  an  example  of  the  mode  of  pre- 
scribing them  extemporaneously : — 

No.  76. — Prescription  for  Diaphoretic  Lozenges. 

Saoh. 

B. — Pulv.  ipecac gr.  yj        J  gr. 

Potass©  citrat 3j  2J  gr. 

P.  ext.  glycyrrh.,  4  gr. 

Pulv.  acaciae,  a  a 3j,  9ij       4  gr. 

Tinct.  Tolutani gtt.  vj       J  drop. 

M. — Ft.  trochisci  xxiv.    Dose,  for  a  child,  one  every  two  hours. 
The  mode  of  dividing  this  mass  after  rolling  it  into  a  rectangular 
sheet  may  be  to  cut  it  equally  into  six  oblong  sheets,  each  of  which 
may  be  cut  into  four  equal  parts  by  a  spatula,  the  surface  being  dusted 
with  powdered  liquorice  or  sugar. 

Panis  Laxans.    Laxative  Cake, 

This  preparation,  which  is  somewhat  used  abroad,  has  not,  I  believe, 
been  introduced  into  the  United  States.  It  is  prepared  by  painting 
the  under  side  of  small  biscuits  with  an  alcoholic  solution  of  jalap 
resin,  2  grains  of  the  resin  to  each,  and  covering  the  surface  with  a 
thin  layer  of  a  mixture  consisting  of  white  of  egg,  sugar,  and  a  little 
tragacanth,  beaten  together.  The  dose  is  2  or  3  cakes  for  a  grown 
person,  1  for  a  child  of  6  to  8  years.  The  substitution  of  resin  of  po- 
dophyllum would  be  an  improvement  on  the  score  of  cheapness. 

Granules  or  Pellets. 

This  species  of  preparation  was  introduced  into  practice  by  the 
homoeopathic  practitioners  and,  as  applied  to  some  powerful  remedies, 
has  been  introduced  into  regular  practice.  Sugar  granules  are  made 
by  the  confectioner.  They  are  medicated  by  the  pharmaceutist  as 
follows:  The  dose  to  be  contained  in  each  granule  is  first  determined  ; 
the  required  quantity  of  the  medicinal  substance  is  now  dissolved  ixL 
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strong  alcohol  or  ether,  sufficient  to  moisten  the  requisite  quantity  of 
pellets;  these  bein^  now  counted  out  are  to  be  agitated,  with  the  solu- 
tion in  a  shallow  dish  till  it  is  equally  divided  among  them  and  ooitil 
the  solvent  has  evaporated.    The  granules  are  liable  to  vary  somewhat 
in  the  quantity  of  the  absorbed  solution,  and  it  is  therefore  important 
that  the  agitation  be  continued  without  intermission  until  no  trace  of 
moisture  can  be  detected ;  the  employment  of  the  strongest  alcohol 
or  ether  is  necessary,  so  that  a  larger  amount  of  the  solvent  may  be 
employed  without  liquefying  the  sugar.   Such  medicines  only  are  pre- 
pared  in  this  way  as  are  given  in  very  small  doses,  and  the  v^etable 
alkalies  and  neutral  principles  are  particularly  adapted  to  it.     Gene^ 
rally,  more  than  one  of  the  granules  contain  the  full  dose  of  the  medi- 
cine.   It  has  become  customary  to  have  them  contain  the  one-hun- 
dredth, one-fiftieth,  one-twentieth,  or  the  one-sixteenth  part  of  a  grain 
of  the  medicinal  compound. 

Suppositories. 

These  are  rounded,  generally  elongated,  masses,  designed  to  be  in- 
serted into  the  rectum  for  the  purpose  of  affecting  the  lower  intestine^ 
or,  by  absorption,  the  system  generally. 

The  only  officinal  preparation  generally  prescribed  in  the  form  rf 

suppository,  is — 

No.  77. — PilulsB  Saponis  Compositse  U.  S.  P. 

Take  of  Opium,  in  fine  powder,  sixty  grains. 

Soap,  in  fine  powder,  half  a  troyounce. 

Beat  them  together  with  water,  so  as  to  form  a  pilular  mass. 

The  foregoing  and  simple  soap  suppositories  are  formed  by  cutting 
the  mass  and  rolling  it  into  convenient  shapes.  Suppositories  arealao 
prepared  from  honey,  by  boiling  down  this  substance  till  it  becomes 
sufficiently  hard  to  retain  its  shape.  There  are  also  formulae  given  in 
the  books  for  several  anthelmintic,  anti-hemorrhoidal,  astringent,  em- 
menagogue,  laxative,  and  vaginal  suppositories,  as  well  as  for  bella- 
donna, calomel,  cicuta,  mercurial,  and  quinine  suppositories. 

From  Gray's  "Supplement  to  the  Pharmacopoeia,"  the  following 
formula  for  an  anthelmintic  suppository,  taken  from  the  "Codex 
Medic.  Hamburg,"  1845,  is  selected. 

No.  78.— Take  of  Aloes 5vj. 

Common  salt         .        .        .        .    Jiss. 
Spanish  soap         ....     Siss. 

,  Starch Sviij. 

Mix  and  make  into  a  mass  with  honey,  and  then  form  into  cones 
of  the  required  size. 

No.  79. — Anthelmintic  Suppositories, 

Take  of  Aloes,  in  powder         .        .        .        !        .     Jss. 
Chloride  of  sodium  •  .         .         .        .         .     Jiij. 

Flour 5ij. 

Honey Sufficient 

Form  into  a  firm  paste,  and  make  into  twelve  suppositories.    Used 
in  the  treatment  of  ascarides. 
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Medicaied .  Suppositories  of  Cocoa-hutter. 

Since  the  recent  general  introduction  of  suppositories  in  Philadel- 
phia, attention  has  been  increasingly  turned  to  the  use  of  cocoa-butter. 
as  a  vehicle  for  all  the  remedies  prescribed  in  that  form ;  this  fat  is, 
however,  rather  too  soft  for  such  use  without  admixture.  Dorvault 
•  directs  about  an  eighth  part,  by  weight,  of  wax  to  be  added,  to  im- 
part the  proper  hardness.  Common  tallow,  mixed  with  the  same  pro- 
f'ortion  of  wax,  serves  as  a  cheap,  though  perhaps  inferior  substitute, 
n  the  chapter  on  Dispensing,  full  directions  are  given  for  the  prepa- 
ration of  these.  * 

The  following  proportions  are  used  in  Philadelphia,  but  the  medi- 
cinal ingredients  may  be  mixed  and  varied  to  any  extent. 

Cocoft-'hutUr  alone^ 

and  combined  with  Extnot  of  opium,  1  to  2  grains. 

*'         Acetate  of  morphia,  4  to  (grain. 

Bxtraot  of  belladonna,  }  to  1  grain. 

Tannic  acid,  3  to  5  grains. 

Acetate  of  lead,  3  to  5  grains. 

•<  **         MonselPssalt  1  to  3  grains. 

Bantonine,  1  to  3  grains. 

Sulphate  of  qninia,  1  to  5  grains. 

PodophjUin,  1  to  2  grains. 

Mercurial  ointment,  6  grains. 


u 

II  II 

M  II 

U  it 
M 

M  II 

U  II 

U  II 

II  M 


Some  pharmaceutists  issue  catalo^es  of  suppositories  with  num* 
bers  affixed  to  each  formula,  by  which  it  is  aesigned  they  shall  be 
prescribed ;  there  seems  no  advantage  in  this  method  to  compensate 
for  its  liability  to  lead  to  confusion  and  mistakes.  (See  paper  on  this 
subject  by  E.  Parrish  and  W.  C.  Bakes,  "  Am.  Journ.  Pharm.,"  1861, 
p.  5 ;  also  paper  by  W.  C.  Bakes,  1863,  p.  228 ;  also  the  Chapter  on 
the  Art  of  Dispensing.) 

In  the  occasional  instances  in  which  it  is  desirable  to  thrust  the  sup- 
pository some  distance  above  the  external  orifice  of  the  rectum,  the 
instrument  herb  figured  may  be  used ;  it  is  made  of  syringe-metal,  or 

Fig.  205. 


Tube  and  pUtoa  for  Introdaclng  lappiMltorlas. 


of  wood.  A.  B.  Taylor,  in  the  "  Am.  Journ.  Pharm.,"  vol.  xxxiii.  p. 
202,  has  figured  a  metallic  piston,  called  a  "  suppositer,"  adapted  to 
introduce  suppositories,  having  a  smaller  cylinarical  termination  at 
the  base  of  the  cone,  such  as  he  prepares,  but  it  is  not  adapted  to  the 
ordinary  shaped  cones. 

46 
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CHAPTER  IV. 

LIQUID  PRBPARATIONS,  SOLUTIONS,  MIXTURES,  fte. 

The  term  mixture  is  applied  strictly  to  thos^  liquids  in  which  in- 
soluble substances  are  suspended,  but,  in  a  more  general  sense,  to  all 
liquid  medicines  not  included  in  one  of  the  several  classes  of  solution^ 
infusions,  tinctures,  &c.  In  the  present  chapter  I  shall  for  convenienoe 
include  all  extemporaneous  preparations  prescribed  for  internal  use  in 
the  liquid  form,  endeavoring  to  adopt  such  a  classification  as  will  aid 
the  student  in  acquiring  a  knowledge  of  the  principles  which  should 
guide  the  practitioner  in  their  composition. 

The  hints  given  toward  the  preparation  of  ingredients  into  the  fonn 
of  pills  are  generally  quite  reversed  in  the  case  of  mixtures,  which 
should  mostly  be  composed  of  substances  in  part  or  entirely  soluble, 
or  by  their  lightness  readily  difiusible  in  water.  In  mixtures,  the  use 
of  excipients  is  not  limited,  as  in  the  other  case,  by  the  necessity  of 
not  exceeding  a  certain  bulk,  but  they  mav  be  freely  added  with  a 
view  to  improving  the  composition  physically,  pharmaceutically,  and 
therapeuticalljr,  and  within  certain  pretty  wide  bounds,  while  the 
range  of  medicinal  agents  prescribed  is  enlarged  bv  the  addition  of  a 
great  number  of  fluids,  as  the  fixed  and  essential  oils,  ethers,  solutions 
of  ammonia,  &c.  There  are  reasons,  however,  which  make  the  art  dt 
combining  in  the  liquid  much  more  difficult  than  in  the  solid  form. 
In  the  presence  of  water,  the  great  neutral  solvent,  the  chemical  affini- 
ties of  various  saline  ingredients  are  fully  brought  into  play,  which, 
when  in  a  dry  or  even  a  plastic  condition,  are  without  action  upon 
each  other ;'  again,  the  physical  difficulties  to  be  overcome  in  this  form 
of  preparation  are  greater  than  in  the  foregoing,  because  the  vari^ 
of  materials  to  be  combined  is  increased.  The  proper  suspension  of 
fixed  and  essential  oils,  for  instance,  is  a  matter  of  no  little  skill,  afid 
the  division  and  diffusion  of  various  powders  require  judgment  and 
skill  only  attainable  by  a  familiarity  with  their  physical  properties. 

There  is  also  in  the  introduction  of  excipients  and  adjuvants,  great 
scope  for  the  exercise  of  ingenuity,  to  improve  not  only  the  flavor, 
but  the  appearance  of  mixtures. 

Next  to  a  considerable  range  of  practice  in  the  composition  of  mix- 
tures, I  know  of  no  better  way  to  become  fSsuniliar  with  the  subject 
than  by  a  study  of  a  syllabus  like  that  here  presented,  together  with 
a  number  of  approved  formulas,  such  as  are  grouped  together  in  this 
chapter. 


KIDICINSS  SUITED  TO   LIQUID   FOBK. 
Medicines  suited  to  Liquid  Farm. 
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B88B 

80LUBI 

aiTIAL  OILS,  AND  ALL  THB  OALBNICAL  80LUTI0H8. 

Jk 

-^^ 

UISOLUBLB. 

YOUCnO  SLIOIBLB  BOLDTIOBB  WITH 

M IZIBO  WITH  WATBB,  BUT  BOT  POBMIBO 

WATBB. 

CLBAB  SOLUnOBS. 

Alnmen. 

Diffused  bjf  agitation : — 

Ammon.  muriM. 

Magnesia. 

Antim.  et  potass,  tart. 

Potassa  biUrt. 

Barii  oliloridom. 

Sulphur  prcoip. 

Caloii  ohloridnm. 

Pulv.  oinohona. 

Calcis  hypophosphis. 

**     ipeoao. 

Ferri  salpbas. 

Calois  phosphas. 

**    et  pot.  tartras. 

Quini«  sulph. 

'*    pjrophosphas. 

Miscible  by  trituration  aione : — 

Hanganosii  solplias. 

Eztractum  aooniti. 

Magnesia  solphas. 

"         belladonna. 

Potassa  aoetas. 

"         conii. 

**       bioarbonas. 

**         hjoeojami. 

**       carbonas. 

**         stramonii. 

«       oitras. 

**        tarazaoi. 

**       ohloras. 

**         krameris. 

*'       hTpophosphis. 

"         glycyrrhiMB. 

"       tartras. 

Confeotiones. 

Potassii  bromidam. 

AssafoBtida. 

**       iodidum. 

Ammoniaoum. 

Morphin  aoetas. 

Ouaiacnm. 

*'        marias. 

Mjrrha. 

^       sulphas. 

Soammonium. 

Sods  bioarbonas. 

Suspended  by  the  aid  of  viscid  excipients  f"-^ 

*«     boras. 

Copaiba. 

**     oarbonas. 

01.  amjgdaltB. 

"     bjrpophosphis. 

••    rioini. 

**     sulphas. 

<«     OliTS. 

*'     et  pot.  tartras. 

Olea  essentia. 

Sodii  ohloridnm. 

Ferri  protooarb. 

Sods  phosphas. 

Best  combined  with  a  fixed  oil  or  yelk  of 

Acidnm  oitrionm. 

egg:— 

*'       tartarioum. 

Bzt.  Cannabis  Indies. 

**       tannioam. 

Camphora. 

01.  terebinthins. 

, 

Chloroformuin. 

BBQUIBIirO  CBBTAIH  ▲!>- 

r                                               ..            _ 

BB8T    POBMBD   IHTO   1 

lO- 

nrriovs  to  pobm  buoi- 

LUTIOV  nr  MAKIBO  T 

HB 

BLB  SOLUTIOVS. 

CHBMICAL  OOMFOUV] 

Ml. 

Qninia  sulphas. 

Ammonis  aoetas. 

Cinohonia  sulphas* 

Magnesis  oitras. 

Quinidia  sulphas. 

Aoid.  phosphorio. 

Chinoidine. 

Potasss  arsenis. 

lodinium. 

"      biUrtras. 

Hjdiarg.  iodid.  rub. 

Arsenici  et  hjd.  io4 

i. 

Requiring  viscid  tu6- 

Potassa. 

stances^  as  correctives 

Ferri  oitras. 

or  vehicles* 

"    nitras. 

Ammonis  oarbonas. 

"    phosphas. 

Hjdrarg.       chlorid. 

oorroe. 

Plumbi  aoetas. 

Potassii  ojannretum. 

Potassa. 
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For  preparations  adapted  to  use  as  vehicles  or  correctives  of  ^ 
unpleasant  taste,  and  other  properties,  especially  of  saline  sabsUDoa» 
see  page  727. 

Of  the  most  numerous  class  in  the  syllabus,  those  which  form  dip- 
ble  solutions  without  the  addition  of  any  chemical  or  other  excipicnt, 
it  should  be  remarked  that  many  are  so  well  adapted  to  combinaticns 
with  other  medicinal  or  corrective  substances  as  to    be  rarely  pre- 
scribed alone.     Thus,  muriate  of  ammonia  is  nearly  always  prescribed 
with  expectorant  remedies  in  cough  mixtures.     The  bicarbonate  and 
carbonate  of  potassa,  and  of  soda  with  prophylactics,  as  in  hooping- 
cough  mixtures,  or  with  stimulants,  as  in  ordinary  carminative  ud 
antacid  remedies;  acetate  of  potassa  is  much  used  with  other  diaredci 
Alum  and  borax  are  best  adapted  to  gargles  and  astringent  washes 
in  which  other  medicines,  not  incompatible,  may  be  combined.    Bro- 
mide and  iodide  of  potassium  are  instances  of  mineral  substanoo; 
often  combined  with  vegetable  alteratives,  which  increase  their  efect 
and  take  off  at  the  same  time  their  very  unpleasant  sensible  properties. 

In  the  formulas  which  follow,  these  modes  of  combination  are  illus- 
trated as  well  as  those  of  the  less  soluble  substances  displayed  in  the 
other  groups  of  the  syllabus. 

The  part  of  this  work  devoted  to  pharmaceutical  chemistry  coa- 
tains  the  mode  of  preparing  those  solutions,  the  medicinal  ingr^ienti 
of  which  are  developed  spontaneously  in  the  process  of  preparation. 

Chemical  and  PharmaceiUical  Incompatibles, 

The  suhject  of  incorapatibles  is,  it  appears  to  me,  too  much  of  a  stnn- 
bling-block  to  the  student.  A  moderate  amount  of  chemical  knowledge  will 
serve  to  guard  the  practitioner  against  the  use  of  incompatibles  entirely, 
while  the  observance  of  a  few  simple  rules  will  be  sufficient  to  protect  from 
glaring  errors  in  this  respect.  In  the  list  of  substances  incompatible  with 
each  other,  as  published  in  the  older  works,  perhaps  a  majority  are  not  likely 
to  be  ordered,  on  account  of  any  fitness  they  have  for  each  other  in  their 
therapeutical  relations,  while  it  is  well  known  that  some  of  the  most  popukr 
of  prescriptions  are  framed  with  the  especial  design  of  producing  precipi- 
tates, which,  being  diffused  in  the  resulting  liquid,  aid  its  general  effect 

Authors  have  given  too  absolute  a  sense  to  the  term  incompatible^  by 
giving  sanction  to  the  idea  that  all  substances  which  form  insoluble  precipi- 
tates are  incompatible  with  each  other.  An  insoluble  compound  is  not  n^ 
cessarily  inert,  but,  as  experience  abundantly  proves,  is  frequently  the  best 
and  most  eligible  form  for  a  medicine. 

The  reactions  which  occur  in  the  organism  are  not  to  be  judged  of  by 
ordinary  chemical  laws,  as  manifested  in  the  laboratory  of  the  chemist  The 
difference  of  action  between  the  animal  solvents  under  the  influence  of  the 
life  force,  and  those  employed  by  the  chemist  with  the  mechanical  means  at 
his  command,  are  too  well  known  and  appreciated  to  require  extended  notice. 
Living  beiup^s  can  dissolve,  appropriate,  and  circulate  in  their  fluids,  sub- 
stances which,  to  ordinary  agencies,  are  most  intractable  and  insoluble. 

Corrosive  sublimate,  when  precipitated  by  albumen,  gluten,  and  casein,  is 
presented  in  the  most  insoluble  form  possible,  and  yet  this  mode  of  combina- 
tion is  highly  recommended  by  the  French  as  being  more  easily  endured  by 
the  stomach,  while  the  alterative  effect  is  both  mild  and  certain.  This  mode 
of  procedure  is  stated  by  Dorvault  to  be  adapted  to  a  number  of  mineral 
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•alts,  SQch  M  lead,  tin,  zinc,  copper,  siWer,  platinnm  and  gold,  all  of  which 
form,  with  albaminous  sabstances,  compoands  insoluble  in  water  and  ordi- 
nary solvents,  bat  soluble  in  the  liquids  of  the  alimentary  canal,  by  the  aid 
of  which  they  are  placed  in  condition  very  suitable  for  medicinal  action. 

These  facts  are  applicable  to  toxicology.  When  in  a  case  of  poisoning 
from  vegetable  alkalies,  tannin,  or  an  astringent  decoction  is  given  ;  or,  after 
the  use  of  a  poisonous  dose  of  arsenious  acid,  we  give  hydrated  peroxide  of 
iron ;  or,  after  corrosive  sublimate,  albumen ;  an  insoluble  compound  is 
formed  in  each  case,  and  yet  it  does  not  follow  that  these  compounds  are 
inert,  but  only  that  their  immediate  effects  are  destroyed,  and  their  absorp- 
tion diminished ;  indeed  it  has  been  proved  that,  in  cases  of  poisoning, 
where  antidotes  had  been  used  successfully,  the  urine  contained  both  the 
poison  and  antidote  five  or  six  days  after  they  were  taken.  The  practice  of 
administering  purgatives  and  emetics  for  the  complete  evacuation  of  poisons, 
even  after  neutralization,  is  founded  on  the  fact  that  they  are  still  capable  of 
glow  absorption. 

In  connection  with  this  subject,  it  may  be  well  to  mention  the  fact  that 
when  active  metallic  substances,  as,  for  instance,  the  salts  of  mercury  and  of 
antimony,  are  taken  for  some  time  continuously,  they  seem  to  be  deposited 
in  the  alimentary  canal  in  an  insoluble  form,  so  that,  by  administering  a 
chemical  preparation  which  forms  with  them  soluble  salts,  they  sometimes 
display  their  activity  to  an  alarming  and  even  dangerous  extent  The 
rationale  of  the  use  of  iodide  of  potassium,  after  the  long-continued  use  of 
mercurials,  is,  that  it  forms  an  iodide  of  mercury,  which  it  dissolves  and 
carries  off  through  the  secretions ;  salivation  is  sometimes  induced,  unex- 
pectedly, in  this  way.  It  is  stated  that  patients,  who  have  used  antimonials, 
are  sometimes  nauseated  by  lemonade  made  from  tartaric  acid,  owing  to  the 
formation  of  tartar  emetic  from  the  undissolved  oxide  of  antimony.  These 
facts  are  not  without  interest,  in  connection  with  the  subject  of  prescribing. 

Considering  it  necessary,  as  a  general  rule,  to  avoid  the  association  of 
substances  which,  by  contact,  may  produce  unknown  or  ill-defined  com- 
pounds, or  compounds  different  from  those  intended  to  be  administered,  I 
proceed  to  state  briefly  the  most  importanlj^rules  relative  to  incompatibles : — 

Conditions  resulting  in  Chemical  Incompaiibility^ 

1.  Whenever  two  salts,  in  solution  can,  by  the  exchange  of  their  bases 
and  acids,  form  a  soluble  and  an  insoluble  salt,  or  two  insoluble  salts,  the 
decomposition  takes  place — the  insoluble  salt  is  precipitated,  or,  rarely,  by 
eombining  with  the  soluble  salt,  gives  birth  to  a  double  salt. 

2.  If  we  mix  solutions  of  two  salts  which  cannot  create  a  soluble  and  an 
insoluble  salt,  a  precipitate  will  not  be  formed,  though  often  there  will  be 
decomposition. 

3.  In  mixing  any  salt  and  a  strong  acid,  a  decomposition  is  very  apt  to 
take  place ;  salts  containing  feeble  acids,  especially  carbonic  and  acetic,  are 
always  decomposed  by  strong  acids. 

4.  Alkalies  in  contact  with  the  salts  of  the  metals  proper,  or  of  the  alka- 
loids, decompose  them,  precipitating  their  bases. 

5.  Metallic  oxides,  in  contact  with  acids,  combine  with  them  and  form 
salts  the  properties  of  which  are  sometimes  unlike  either  the  acid  or  the  oxide. 

6.  Yegetable  astringents  precipitate  albumen,  gelatin,  vegetable  alkalies, 
and  numerous  metallic  oxides,  and  with  salts  of  iron  produce  inky  solutions. 

7.  Glucosides,  such  as  santonin  and  colocynthin,  should  not  be  prescribed 
with  free  acids  or  with  emulsin. 

*  See  also  the  Ist  ohApter  on  Inorganio  Chemioals,  page  315. 
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8.  The  condition  most  &vorable  to  chemical  action  is  a  eolation  of  tke 
salts  in  concentrated  form  without  the  intervention  of  yiscid  sabetancea, » 
that  when  the  indications  reqnire  the  employment  of  two  substances  which 
are  incompatible,  it  is  well  to  form  a  dilate  solntion  of  one  of  them  In  a 
macilagiuons  or  syrupy  liquid  before  adding  the  other.  In  this  way  tke 
decomposition  may  often  be  ayerted. 

In  the  table  appended,  some  preparations  are  mentioned  which,  at  a 
general  rule,  the  practitioner  should  avoid  combining  with  other  chemical 
substances ;  they  are  best  given  in  simple  solution,  or  some  of  them,  with 
the  addition  of  the  Galenical  preparations,  or  simple  saccharine  or  mocila- 
giuous  excipients : — 


Acidnm  hjdrocjanionm. 
"        nitro-mnriaticnm. 

Liqnor  hjdrarg.  et  arsen.  iodid. 
"      potasss  arsenitis. 
"      oalcifl. 

(1 

barii  cbloridi. 

K 

caloii  chloridi. 

(( 

iodinii  oompoeitns. 

11 

potaasse. 
ferri  citratis. 

It 

ferri  nitratis. 

Tinct. 

morphiao  snlphatifl. 
ferri  ohloridi. 

Tinct. 

iodinii. 

Antimonii  et  potaasaB  tartraa. 
Potassii  cjanidam. 
*'        bromidam. 
**        iodidam. 
Ferri  et  pot.  tartras. 
Qninis  snlpbaa. 
Cinobonis  snlpbaa. 
Qoinidia  sulphas. 
Morphis  snlphas. 
mnriaa. 
acetas. 
valerianaa. 
Zinoi  acetas. 
Potassn  acetas. 


CI 
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In  addition  to  what  has  been  said,  it  seems  proper  to  notice  what  win  be 
more  particularly  brought  into  view  in  commenting  on  the  formulas  which 
follow ;  the  intentional  use  of  medicines,  in  one  sense  incompatible,  for  the 
purpose  of  producing  new  and  more  desirable  compounds.  The  proto-car- 
bonate  of  iron  is  in  this  way  produced  ftrom  the  sulphate  and  a  carbonated 
alkali ;  the  acetate  of  ammonia  by  the  addition  of  acetic  acid  to  a  solution 
of  the  carbonate.  In  the  same  way  black  and  yellow  wash  are  extempora- 
neously prepared  by  adding  to  lime-water,  calomel  and  corrosive  snblimate, 
respectively.  The  association  of  sulphate  of  zinc  and  acetate  of  lead  fur- 
nishes a  familiar  illustration  of  the  same  fact ;  the  resulting  precipitate  of 
sulphate  of  lead,  occurring  as  an  impalpable  powder  or  magma,  is  favoraUe 
to  the  therapeutic  object  in  view. 

Laudanum  is  quite  incompatible  with  subacetate  of  lead ;  bat  one  of  the 
most  popular  of  lotions  contains  these  ingredients  associated,,  bo  that  it  ii 
not  correct  to  say  that  these  substances  are  incompatible  in  a  medical  sense, 
however,  in  a  purely  chemical  point  of  view,  they  may  be  considered  so. 

PharmcLceutical  incompcUibles  are  those  in  which  a  disturbance  of  a 
solution  takes  place  in  a  way  not  considered  strictly  chemical  ObservatioD 
has  satisfied  me  that  these  are  very  commonly  associated,  both  in  pills  and 
liquid  preparations.  If  we  add  tincture  of  Toln  to  an  aqneoos  solntioo, 
tlie  resin  of  the  Tolu  separates  almost  entirely  as  a  coagnlnm,  and  collects 
on  the  side  of  the  bottle,  thus  being  lost  as  a  medicinal  ingredient  of  the 
preparation,  besides  rendering  it  very  unsightly.  The  same  remark  applies 
to  tincture  of  myrrh  added  to  solution  of  astringent  salts,  and  to  other  resin- 
ous tinctures  prescribed  in  connection  with  aqueous  liquids. 

On  the  admixture  of  tincture  of  gnaiacum  with  the  spirit  of  nitric  ether, 
the  resinous  tincture  gelatinizes  into  a  mass,  and  is  unfit  for  use.  The  addi- 
tion of  tincture  of  cinnamon  to  infusion  of  digitalis  after  filtration,  as  directed 
in  the  Pharmacopoeia,  occasions  a  precipitate. 
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List  of  Pharmaceutical  Inoompatibles. 

Comp.  infusion  of  oinobona,  with  oomp.  infnsion  gentian. 

Bssential  oils  with  aqneons  liquids  in  quantities  exceeding  one  drop  to  f  ^J. 

¥lxed  oils  and  oopaiya,  with  aqueous  liquids,  ezoept  w^th  excipients. 

Spirit  of  nitric  ether  with  strong  mucilages. 

Infusions  generall j  with  metallic  salts. 

Compound  infnsion  of  gentian  with  infusion  of  wild  cherry. 

Tinctures  made  with  strong  alcohol,  with  those  made  with  weak  alcohol. 

Tinctures  made  with  strong  alcohol,  with  infusions  and  aqueous  liquids. 

ExcipienU  used  in  Mixtures. 

The  consideration  of  excipients  will  bring  into  view  the  best  modes 
of  overcoming  some  pharmaceutical  incompatibilities. 

In  the  form  of  mixture  the  following  liquids  are  used  as  diluents :— - 

Water.  Compound  infusion  of  rose. 

The  medicated  waters.  Emulsion  of  almonds. 

Syrups.  Honey  of  rose. 

As  excipients  or  constituents  in  a  stricter  sense — 

Powd.  acacia,)  ^.  ^^  ^.  „• i„  Many  of  the  extracts. 

Sugar,  I  "'"'^^  ""^  «'°»^y-  Yelk  of  egg. 

Powd.  tragacanth.  White  of  egg. 
Confections. 

As  flavoring  agents  with  viscid  ingredients  as  above- 
Oil  of  caraway.  Tincture  of  Tolu. 
"      cinnamon.  ''           ginger. 
"      cloves.  Spirits  of  aniseed. 
"      gaultheria.  "        lemon. 
"      sassafras.  ^    "        nutmeg. 
"      bitter  almond,  &c.  "        the  mints. 

As  flavoring  and  coloring  agents  with  or  without  viscid  ingre- 
dients— 

Tincture  of  cinnamon.  Comp.  tincture  of  gentian. 

Aniseed  cordial.  Fluid  extract  of  yanilla. 

Tincture  of  cardamom.  Ginger  syrup. 

Compound  tincture  of  cardamom.  Tolu  syrup. 

Compound  spirit  of  lavender.  Curacoa  cordial. 

Tincture  of  fresh  orange-peel.  Fruit  syrups,  Ac 

The  diluents  are  useful  by  enabling  us  to  divide  the  doses  of  an 
active  medicine  to  almost  any  extent ;  they  correspond  to  the  sugar, 
gum,  aromatic  powder,  &c.,  prescribed  for  a  similar  purpose  with 
powders,  and  with  conserve  of  rose  and  other  bulky  additions  used  in 
pill  masses. 

The  immense  utility  of  excipients,  and  flavoring  agents  generally, 
will  be  best  illustrated  by  the  examples  which  follow.  The  skilful 
employment  of  these  adds  greatly  to  the  success  of  the  prescriber. 

The  necessity  of  limiting  the  assortment  of  prescriptions  given,  and 
the  importance  of  including  in  them  a  considerable  variety  of  medi- 
cinal agents,  will  forbid  the  illustration  of  all  the  numerous  points  in 
this  connection,  and  much  is  necessarily  left  to  the  ingenuity  of  the 
learner. 
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extemporaneous  solutions,  mixturbs,  ho. 

Astringents. 

No.  80.— Mistura  Oretse  •tJ.  S,  P.    {Chalk  Mixtures,  or  Chalk  Julxf) 

Take  of  Prepared  chalk     ......    Sss. 

Sugar, 

Powdered  gum  Arabic,  each        .         .         .    3ij. 

Cinnamon  water. 

Water,  each .     f  5iv. 

Bub  them  together  until  they  are  thoroughly  mixed. 

To  this,  which  is  a  popular  antacid  astringent,  the  addition  is  oilfi 
made  of  Tincture  of  kino,  or  some  similar  vegetable  astringent,  either  witk 
or  without  Tincture  of  opium.  In  the  absence  of  cinnamon  water,  two  drops 
of  the  oil  of  cinnamon  for  each  ounce  of  that  water,  ordered,  may  be  idded 
to  the  dry  ingredients.  As  the  mixture  does  not  keep  very  well,  it  is  a  ooi- 
yenient  plan  for  the  physician  and  pharmaceutist  to  keep  the  powders  mdj 
mixed,  and  add  the  water  when  required.  Chalk  mixture  is  giyen  in  a 
adult  dose  of  a  tablespoonful. 

No.  81. — Bltie  Mass  and  Chalk  Mixture. 

Take  of  Mercurial  mass,  in  powder    ....  5s8. 

Prepared  chalk     .        .        .        .         .         .  3j. 

Gum  Arabic,  in  powder. 

Sugar,  of  each 5ss- 

Tincture  of  opium        .....  itxxx. 

Aromatic  syrup  of  rhubarb  ....  f  3j,  f5TJ. 
Triturate  into  a  uniform  mixture. 

Dose,  f  5j  to  stimulate  the  secretion  of  bile  and  check  diarrhoea.  Tincture 
of  kino  or  other  astringents  may  be  added.  It  should  be  shaken  before 
being  administered. 

No.  82. — Carbonate  of  Bismuth  Mixture, 

Take  of  Carbonate  of  bismuth  .....     5ij. 

Cinnamon  water, 

Syrup  of  gum  Arabic,  each  .        .        %         .     fjij. 
Mix  them. 

Dose,  a  teaspoonful  in  cholera  infantum^  or  for  an  adult  f  Jss. 
No.  83. — Parrish^s  Camphor  Mixture,    (Dr.  Parrish,  Sen.) 

B. — Aquae  camphorae fsiij. 

Spirit,  lavandulae  compos f 5j. 

Sacchari 3j. 

Misce. 

Give  a  tablespoonfnl  every  two  hours  in  diarrhoea  and  cholera  morbus, 
adding  ten  drops  of  laudanum  where  there  is  much  pain. 

This  preparation,  which  was  originally  prescribed  in  1832,  has  been  found 
so  generally  useful  and  safe  that  it  has  become  a  standard  remedy,  and  is 
prepared  and  sold  by  all  druggists  in  Philadelphia,  and  prescribed  exteosivelj 
throughout  the  Uulled  SUtea. 
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No.  84. — Hape^s  Camphor  Mixture. 

Bf. — Aqu89  camphors         ......    f  3iv. 

Acidi  nitrosi iil:lxx. 

Tincturae  opii wixx. 

Misce. 

Doss,  a  tablespoonful  every  two  hours  in  diarrhoea  and  dysentery. 

This  formula  was  originally  made  pabllc,  after  twenty-six  years'  experience 
of  its  ase  in  dysentery,  by  Thomas  Hope,  Esq.,  surgeon,  Chatham,  in  the 
''Edinburgh  Medical  and  Surgical  Journal,"  January,  1824.  Dr.  Hope 
was  in  the  habit  of  directing  nitrous  acid,  not  nitric,  which  he  says  he  has 
'*  not  found  to  produce  any  good  effect."  I  have  been  careful  to  follow  his 
formula  literally,  and  have  for  the  purpose  prepared  nitrous  acid  by  the  pro- 
cess given  on  p.  353 ;  though  nitrous  readily  passes  into  nitric  acid  by  con- 
tact with  water,  this  reaction  does  not  occur  in  presence  of  an  excess  of 
nitric  acid.  Few  remedies  have  a  more  general  and  wide  spread  reputation 
than  this ;  it  is  now  frequently  prescribed,  more  than  sixty  years  after  its 
virtues  were  originally  discovered. 

Tonics. 

No.  85. — Fever  and  Ague  Mixture. 

Bf.— Powdered  red  bark 3i\j« 

Confection  of  opium, 

Lemon-juice,  each       •        .        .        .        •        .  5iss. 

Port  wine f  Siij. 

Mix  by  trituration  in  a  mortar. 

Dose,  three  tablespoonfuls  morning,  noon,  and  nighty  the  day  the 
fever  is  oflF. 

Some  recipes  direct  powdered  serpentaria  in  addition  to  the  above. 
Though  not  an  elegant,  this  is  a  most  efficient  and  valuable  combination. 

No.  86. — Solution  of  Acetate  of  Ghinoidine. 

,    Take  of  CJhinoidine    •        .        .        •  One  ounce. 

Acetic  acid   ....  One  fluidounce. 

"Water Twenty-nine  fluidounces. 

Make  a  solution. 

Each  flnidrachm  contains  about  two  grains  of  chinoidine,  and  serves  as  a 
dose. 

This  is  a  cheap  form  of  cinchona  preparation,  used  with  success  in  the 
Moyamensing  Dispensary,  Philadelphia. 

No.  87.— Mistura  Ferri  Oomposita  U.  S.  P.   (Griffith's  Myrrh  Mixture.) 

Take  of  Myrrh, 

Sugar,  of  each 5j. 

Carbonate  of  potassa  .        .        .        •  gr.  xxv. 

Triturate  together  into  a  fine  milky  mixture  with 

Rose  water f  Sviiss. 

Then  add  Spirit  of  lavender  (simple)  .        .        .  f  Jss. 

Sulphate  of  iron,  in  coarse  powder     .        .  9j. 
Pour  the  mixture  immediately  into  a  bottle,  which  must  be  well 
stopped. 
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Doss,  a  tablespoonful,  as  a  tonic  in  phthisis,  and  in  ansmic  cases  gen.*- 

rally. 

The  strict  phraseology  of  the  Pharmacopceia  has  been  departed  frHB 
above  in  the  hope  of  rendering  the  pharmaceutical  points  in  the  preparatiofl 
more  clear.  The  salphate  of  iron  and  carbonate  of  potassa  here  oi^,  fcra 
by  doable  decomposition  salphate  of  potassa  and  protocarbonate  of  iroi, 
which  latter  floats  in  the  milky  mixtare  of  myrrh  and  sugar,  giving  it  a  greea 
color.  This  is  in  very  small  proportion,  so  that  in  each  fjss  dose,  there 
is  not  more  than  gr.  ss.  This  preparation  is,  howeyer,  a  very  aseful  aad 
elegant  one.     (See  Pil.  Ferri  Carbonatia  and  Pil.  Ferri  Compasilm.) 

No.  88. — A  good  Preparation  of  Iron  and  (Xnchona. 

(Sobstitnte  for  Tlnotara  Cinchona  Ferrata, — Sm  p.  164.) 

R. — Tinct.  cinchonse  comp f  5iv. 

Ferri  citratis 3j- 

Aoidi  citrici gr.  xv. 

Triturate  the  citric  acid  and  citrate  of  iron  together,  and  dissolve  in 
the  tincture  of  cinchona  and  quassia.  Liq.  ferri  citratis  f  3ij  (see  p.  420) 
msLY  be  used  as  a  substitute  for  the  rather  insoluble  dry  salt. 

The  dose  is  a  teaspoonful,  containing  two  grains  of  citrate  of  iron. 

The  citric  acid  breaks  np  any  tannate  of  iron  as  soon  as  formed,  tad 
although  there  is  a  liability  to  considerable  precipitate  of  cinchonic  red,  tad 
probably  of  the  alkaloids,  but  very  little  iron  is  thrown  down. 

No.  89. — A  Concentrated  Solution  of  Quinia  and  Iron. 

B. — QuinisB  sulphatis 9j. 

Tr.  ferri  chloridi f  Siiss. 

Ft.  solutio. 

One  grain  of  salphate  of  qainia  is  contained  in  every  7^  minims  (about 
15  drops)  of  the  solution,  which  is  an  appropriate  dose ;  it  may  be  mide 
with  three  times  the  proportion  of  qainia  salt  To  prescribe  it  in  a  more 
dilated  form,  add  water  fjij,  and  syrup  of  orange-peel  (or  other  suitable 
flavor)  f5iij.  The  dose  will  then  be  a  teaspoonful,  equivalent  to  1  gr.  of  the 
qainia  salt. 

Dr.  Gilbert,  of  Philadelphia,  informs  me  that  he  finds  this  a  very  nsefnl 
remedy  in  cases  of  carbuncle,  accompanied  by  an  atonic  condition  and  erj- 
sipelatous  tendencies. 

No.  90. — A  Bitter  Tonic  for  Dyspepsia. 

R. — Tinct.  cinchonse  corap f  3iv. 

Tincturae  nucis  vomicae f  Jj. 

Misce. 

A  teaspoonful  three  times  a  day  in  a  little  sugar  and  water. 

This  is  one  of  the  best  combinations  of  its  kind,  though  its  effect  shoald 
be  carefully  watched  and  its  use  omitted  when  symptoms  of  moscular  con- 
traction appear. 
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No.  91. — A  Tonic  Chohgogue. 

B. — Qoiniso  sulphatis Jij. 

Extract!  Ieptandr» 5j* 

Tinctura  stillingiss f  Siv. 

Extracti  podophylli 3iij« 

Olei  sassafras, 

''    gaultherisB,  aa gtt  x. 

Theriaci  q.  s.  ut  ft.  f  Sviy. 
Misce. 

Dose,  a  teaspoonfnl  three  times  a  day. 

This  formula,  by  Dr.  Mayes,  of  SouUi  Carolina,  is  said  nearly  to  repre- 
sent the  celebrated  Osgood's  Cholagogue  so  extensiyely  used  in  the  Y^ej 
of  the  Mississippi  and  elsewhere. 

No.  92. — Mixture  of  Qmnia^for  childrefL     ' 

B. — Quinisd  sulphatid,  pulv. Jss. 

AcacisD  pmveris 5ss« 

Syrupi  zingiberis f  5iv. 

Ft.  mistura: 

Sig. — A  teaspoonful,  containing  a  grain  of  the  qtiinia  salt,  three  times 
a  day. 

The  method  of  prescribing  sulphate  of  quinia  dissolved  by  the  aid  of  aro- 
matic sulphuric  acid,  develops  its  taste  to  the  utmost,  while,  on  the  contrary, 
by  suspending  it  in  a  very  viscid  liquid  as  above,  the  contact  with  the  organs 
of  taste  is  less  perfect,  and  if  followed  immediately  by  a  cracker  or  piece  of 
bread  the  bitterness  is  not  inconveniently  experienced.  When  not  contra- 
indicated  a  few  grains  of  tannic  acid  may  be  added  to  obtund  the  bitterness. 

Arterial  and  Nervous  Stimulants. 

No.  93. — Carbonate  of  Ammonia  Mixture. 

BmH  dote  eontelM 

Take  of  Carbonate  of  ammonia,        .        .  gr.  x. 

Powdered  gum  Arabic, 

Sugar,  each 

Comp.  spirit  of  ether,  . 
"      tinct.  of  cardam.,  each 

Water 

Make  a  mixture. 


gr.  X. 
Sisa  gr.  X. 

"Ixv. 
fSij  ntxv. 

fliijss. 


Dose,  a  tablespoonful  every  two  or  three  hours.    A  stimulant  in  low  con- 
ditions, as  in  the  last  stages  of  disease. 

No.  94. — Oil  of  Turpentine  Mixture. 

B. — Olei  terebinthinse f  3iij. 

"    olivsB f3v* 

Pulv.  acacise, 

Sacchari,  aa 5ij. 

Tincturae  opii ^L. 

AqusB  cinnamomi f  Jvss. 

Mix  the  oil  of  turpentine  with  the  olive  oil,  and  triturate  these  with 
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the  gum  and  sugar,  previously  incorporated  with  a  little  cinnamon 
water,  then  dilute  with  the  remainder  of  the  cinnamon  water,  add  the 
laudanum  and  shake  the  vial  till  they  are  well  mixed. 

Oil  of  turpentine  does  not  readily  form  an  emolsion  with  ^m  and  sugtr 
unless  mixed  with  some  fixed  oil,  though  the  yelk  of  an  egg  may  be  saccetf- 
fully  substituted  for  all  other  excipients.  Dose  of  the  aboYe  mixtore  fjj  (* 
teaspoonfal)  containing  n\,iy  of  the  oil  of  turpentine  and  n^j  of  laodanim. 

No.  95. — Misiura  Assa/cetidw  U.  S.  Pi    {Milk  of  Assafcetida^ 

Take  of  Assafoetida 3y- 

Water Oas. 

Rub  the  assafoetida  with  the  water  gradually  added  until  they  are 
thoroughly  mixed, 

A  good  extemporaneous  way  to  prepare  this  very  popular  antispasmodic, 
is  to  form  a  wine  of  assafoetida,  as  directed  by  Henry  N.  Rittenhoase,  bj 
triturating  Jss  of  the  gum  resin  with  f5x  wine.  The  gnm  resin  should  hs 
carefully  selected,  so  as  not  to  require  straining ;  this  wine  will  keep,  and  ii 
converted  into  the  mixture  by  adding  to  water  in  the  proportion  of  5j  (bj 
weight)  to  each  f3|  j. 

James  T.  Shinn,  of  this  city,  proposes  the  following  mode  of  pre- 
paration, which,  while  it  keeps  well,  enables  the  practitioner  to  double 
the  strength  of  the  mixture  if  desired,  or  by  dilution  to  famish  it  of 
the  officinal  strength. 

Take  of  Assafoetida Sss. 

Diluted  acetic  acid f  3ij. 

Water f  giv. 

Sugar   .        . 3iv. 

Triturate  together  into  a  mixture.  To  make  milk  of  assafoetida 
dilute  with  an  equal  portion  of  water. 

Milk  of  assafcetida  is  much  prescribed  and  extensively  ased  as  a  domei- 
tic  remedy.     Dose,  from  fjj  to  fjss. 

No.  96. — Chloroform  Mixture,  without  Camphor. 

Take  of  Chloroform, 

Fixed  oil  of  almonds,  of  each       .        .     2  fluidrachms. 

Powdered  gum  Arabic, 

Sugar,  of  each 2  drachms. 

Orange-flower  water      ....     a  fluidounce. 

Water 2  J  fluidounccs. 

Make  a  mucilage  with  the  gum  Arabic  and  sugar  and  about  half  a 
fluidounce  of  the  water,  then  add  the  chloroform  and  almond  oil  pre- 
viously mixed  together — triturate  into  a  uniform  milky  liquid  ami 
gradually  dilute  with  the  remainder  of  the  water  and  the  orange- 
Sower  water. 

Dose,  a  teaspoonful,  containing  about  ten  drops  of  chloroform.  The 
liability  of  chloroform  to  separate  from  mucilaginous  excipients  is,  in  thii 
case,  obviated  by  combining  it  with  almond  oil,  which  may  be  substituud 
by  good  olive  oil,  and  furnishes  an  excellent  mixture.  TSee  Elixir  Chlaro- 
formij  page  167.) 
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No,  97. — Miatura  Chhroformi  U.  S.  P.  (with  Camphor.) 

Take  of  Porified  chloroform  half  a  troyoonoe. 
Camphor  sixty  grains. 
The  yelk  of  one  egg. 
Water  six  fluidounces. 
Rub  the  yelk  in  a  mortar,  first  by  itself,  then  with  the  camphor,, 
previously  dissolved  in  the  chloroform,  and,  lastly,  with  the  waterj 
gradually  added,  so  as  to  make  a  uniform  mixture. 

This  new  officinal  preparation  contains  abont  ten  minims  of  chloroform 
and  four  grains  of  camphor  to  each  tablespoonfnl,  which  would  be  the  mazi- 
mom  dose. 

No.  98. — An  Anodyne  Mixture.    (Dr.  Jos.  Parrish,  Sen.) 

Take  of  Spt.  sdtheris  comp., 

Spt  lavandulaB  comp.,  aa      .        .        .        .    f  5j. 

Spt.  ammonise  aromat. ett  xL 

Liq.  morphise  sulphatis         •        .        .        .    1 3j. 

Aqu» fSiij. 

Sacchari *        .    3y. 

Misce. 
Sig. — A  small  teaspoonful  every  hour  until  relieved. 

This  old  recipe  possesses  nnnsnal  interest,  from  having  been  prescribed 
for  a  gentleman  in  Philadelphia  who  had  it  renewed  at  one  establishment, 
at  intervals,  for  nearly  30  years. 

No.  99. — Mixture  of  Cannabia  Indiea. 

R. — Ext.  Cannabis  Ind gr.  xvj. 

Olei  01iv» f  3j. 

Ft.  solutio  et  cum, 

Acaciaa  pulv., 

Sacchari,  aa 5ss. 

AqusB  cinnamomi f  3ij. 

Misce,  secundem  artem. 

Dose,  a  teaspoonful,  representing  one  grain  of  the  extract 

Narcotics  and  Nervous  Sedatives. 
No.  100. — Liquor  Morphias  Sulphatis  U.  S.  P. 

Bednead. 

Take  of  Sulphate  of  morphia     .        .        •    gr.  viij  gr.  j. 

Distilled  water      ....    Oss  f  3j. 

Dissolve  the  morphia  in  the  distilled  water. 

This  is  an  illustration  of  the  most  convenient  method  of  giving  small 
doses  of  soluble  substances ;  here  the  proportions  are  so  adjusted,  that  each 
teaspoonful  shall  represent  i  gr.  of  morphia,  which  is  a  rather  small  dose. 

A  favorite  prescription  for  after-pains  in  obstetric  practice,  is  a  solution 
of  sulphate  of  morphia  in  camphor  water,  in  the  same  proportion  as  the 
above.    Dosx,  the  same. 
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Abtbbial  akd  Nebyous  Ssdatiyss. 
No.  101. — A  Sedative,  Diaphoretic  OmMruUiatL 


B. — Vini  antimonii, WLviij. 

Spt.  setheris  nit.,  aa      .        .        •        .    f  Sas  ftviij. 

[finct.  digitalis f  3j  'ty. 

Syr.  acicU  oitrici f  Jig. 

Misce. 

Sig. — ^Take  a  teaspoonfiil  eyery  three  or  f^ur  hoars. 

No.  102. — Remedy  in  Pulmoncxry  and  Catarrhal  Diseases^  Jte^ 

unattended  by  Fever. 

B. — Acidi  hydrocyanici ctL  xL 

Yini  antimonii f  Sss. 

Syrupi  tolutani f  Sisa. 

Mucil.  acacias f  Jij. 

M.,  fiat  mistura,  capiat  cochl.  parvum  ter  quarterve  die. 

This,  with  several  similar  combinations  of  hydrocyanic  acid,  is  higlilf 
recommended  by  Dr.  Horace  Green,  and  published  by  him  among  his  8de^ 
tions  from  favorite  prescriptions  collected  from  distinguished  Amerieu 
physicians,  in  a  scrap-book  kept  for  the  purpose.  Rendered  much  moft 
dilute,  this  is  recommended  as  one  of  the  best  of  remedies  for  hooping-coogk 

No.  lOS. — Creosote  Mixture. 

Take  of  Creasote .    gtt  xvj. 

Powdered  gum  Arabic  ...         •     3j- 

Sugar 3gB. 

Water f  Sg. 

Triturate  the  creasote  with  the  gum  and  sugar,  then  gradually  tdd 
the  water  and  triturate  to  a  uniform  mixture. 

Dose,  a  teaspoonful  containing  one  drop  of  creasote,  used  in  bronchitii, 
phthisis,  Ac,  and  to  check  vomiting.  Creasote  is  soluble  in  water  to  tkt 
extent  of  tti^v  to  f  Jj,  and  for  external  use  is  best  made  into  a  suitable  toll- 
tion  by  shaking  up  with  water. 

No.  104. — Aqua  Creasoti  U.  S.  P. 

Take  of  Creasote,  a  fiuidrachm. 
Distilled  water,  a  pint. 
Mix  them,  and  agitate  the  mixture  until  the  creasote  is  dissolved. 

Cathabtics. 
No.  105. — Castor  Oil  Mixture. 

Take  of  Gum  Arabic,  in  powder,  and  Sugar,  of  eaoh,  3iVf  ^  ^ 
mint,  gtt.  iv. 

Triturate  into  a  uniform  powder,  and  add  water  f  3yJ9  or  sofBcient 
to  bring  the  mucilage  to  the  consistence  of  castor  oil,  then  add,  hj 
degrees.  Castor  oil  f  f  j,  continuing  the  trituration  till  it  combines  into 
a  perfect  emulsion,  with  a  uniform  milky  appearance ;  should  this  &il 
to  appear,  add  a  little  more  water,  or,  if  the  mucilage  is  evidently  too 
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dilute,  a  little  more  ^m,  care  being  taken  to  produce  the  uniform 
milkiness.    Dilute  this  by  adding  water  sufficient  to  make  f  Jiv. 

This  will  make  a  perfect  castor  oil  emulsion.  If  oil  of  turpentine  is  to 
be  incorporated  with  it,  let  it  be  added  to  the  mixed  gum  and  sugar,  before 
introducing  the  water  and  oil,  or  let  it  be  first  perfectly  mixed  with  the  castor 
oil.  If  laudanum,  or  some  carminatiye  and  coloring  adjuvant  is  desirable, 
it  may  be  added  at  the  time  of  bottling.  In  no  case  should  the  oil  be  intro- 
duced into  the  bottle  until  combined  with  the  other  ingredients,  as  a  portion 
will  then  adhere  to  the  sides,  4ind  be  imperfectly  incorporated  with  the  gum. 
Each  tablespoonful  of  this  mixture  contains  f  5J  of  oil,  and  may  be  given 
every  hour  till  the  desired  effect  is  produced. 

Several  demulcent  mixtures — ^as  those  of  olive  oil,  almond  oil,  Ac- 
may  be  made  upon  this  model.  Copaiva  mixture,  introduced  amon^ 
the  diuretics,  may  have  a  similar  composition.  The  proportion  of 
gum  and  sugar  to  the  oily  ingredient  (3iij  each,  to  f  3j)  should  be  re- 
membered, as  it  applies  equally  to  the  other  cases  named. 

No.  106. — Extemporaneous  Oream  of  Tartar  Draught. 

Take  of  Tartaric  acid Six. 

Water fSyj. 

Make  solution  and  label  No.  1. 

Bicarb,  potassa 3vj. 

Water fjvj. 

Make  solution,  and  label  No.  2. 

Mix  from  one  to  two  tablespoonfuls  of  No.  1  with  the  same  quantity 
of  No.  2,  and  drink  immediately. 

In  this  way,  the  bi tartrate  of  potassa  is  obtained  in  solution,  although, 
if  allowed  to  stand  a  few  minutes,  ihe  liquid  will  deposit  the  salt  in  a  white 
crystalline  powder. 


No.  107. — A  Charcoal  and  Blue  Mass  Mixture. 

B. — Carbo  ligni 5j. 

Sodfie  bicarb. 
Mass.  pil.  hydrarg. 


Syrupi  rhei  aromat. 
Aquae  . 


58S. 

gr.  viij. 
f3ij. 


Triturate  together  into  a  uniform  mixture.    Dose,  a  tablespoonful. 

This  was  furnished  by  Dr.  John  D.  Oriscom,  who  finds  it  to  meet  a  very 
common  indication  in  general  practice. 

No.  108. — A  Magnesia  Mixture  for  Children. 

Take  of  Magnesia  (Husband's) 5j.         * 

Powd.  gum  Arabic Sss. 

Triturate  together,  and  add 

Aromat.  syrup  of  rhubarb    ....  f  5iij. 

Fennel  water f  Siss. 

A  teaspoonful  is  an  appropriate  dose. 

To  this  mixture  may  be  added,  gr.  xv  of  mercurial  mass,  which  should 
be  triturated  with  the  powder,  and,  if  required,  the  addition  of  say  ntviij 
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of  laadanum,  or  f  3j  of  paregoric.     The  precaation  of  shaking  ap  befoit 

administering  shoold  not  be  overlooked. 

Rkfbigkrants  and  Antacids. 

No.  109. — Mistura  Potassm  Oitratis.    {Liquor  Potassee  CitrcUis  U.  S.  P. 

1850.     Neutral  Mixture,  or  Saline  Draught.) 

Take  of  Lemon-juice,  fresh Oss. 

Bicarbonate  of  potassa         .        .        .         •     q.  & 
Add  the  bicarbonate  gradually  to  the  lemon-juice  till  the  add  ia 
completely  saturated,  then  strain  through  muslin. 

No.  IIQ.— Liquor  Potassee  Citratis  U.  S.  P.  1860. 

Take  of  Citric  acid Ssa. 

Bicarbonate  of  potassa          ....     Svss. 
"Water Oaa. 

Dissolve  the  acid  and  bicarbonate  in  the  water,  and  strain  the  solu- 
tion through  muslin. 

In  preparing  Mistara  potassee  citratis,  the  use  of  fresh  lemons  is  indispens- 
able, and  it  is  to  provide  for  the  occasional  scarcity  of  these  that  the  officinal 
Liquor  potassse  citratis  is  prescribed.  Oil  of  lemon,  which  was  formeiij 
directed  in  this  preparation,  is  now  omitted,  and  this  and  sugar,  when  con- 
sidered desirable,  should  be  prescribed  with  the  solation.  Care  must  be  taken 
in  adding  the  bicarbonate  to  use  a  glass  rod,  porcelain  spatula,  silver  spoon, 
or  similar  atensil,  which  will  not  corrode  or  impart  a  metallic  taste  to  tlie 
preparation.  It  will  also  facilitate  the  operation  of  saturating  the  acid  to 
triturate  the  crystals  of  bicarbonate  in  a  dry  mortar  into  a  powder  before 
adding  it,  little  by  little,  to  the  liquid.  The  delay  of  filtering  through  paper 
may  be  very  much  obviated  by  using  a  fine  muslin  strainer,  or  by  plogging 
the  base  of  a  glass  funnel  with  some  cotton,  and  pouring  the  liquid  throngii 
it  into  the  containing  vial ;  it  is  an  object  to  conduct  this  operation  quickly, 
so  as  to  retain  and  bottle  up,  as  much  as  possible,  the  carbonic  acid  gas  libe- 
rated in  the  reaction. 

In  making  the  solution  both  citric  acid  and  the  bicarbonate  are  directed 
to  be  weighed  beforehand,  and  then  the  whole  amount  being  added  theie 
will  be  no  doubt  as  to  the  exact  saturation  of  the  acid ;  this  is  not  practica- 
ble in  the  lemon-juice  process,  as  there  is  no  certainty  as  to  its  strength.  In 
saturating  lemon-juice  it  is  well  to  cease  adding  the  bicarbonate  before  it 
becomes  perfectly  saturated,  or  rather  to  err  on  the  side  of  acidity  than  that 
of  alkalinity.  A  slight  excess  of  alkali  may  render  the  mixture  quite  dis- 
agreeable, while,  on  the  othef  hand,  the  excess  of  acid  should  be  extremely 
small.  This  subject  may  be  concluded  by  presenting  the  following  addition^ 
formulas  for  similar  preparations  : — 

No.  111. — Take  of  Citrate  of  potassa . 

Water 

Sugar    ...... 

Oil  of  lemon 
Make  a  solution. 

Here  there  is  no  effervescence,  and,  consequently,  no  carbonic  acid  in  the 
solution.  In  other  respects  it  is  the  best  recipe,  because  so  readily  mada 
The  sugar  may  be  omitted  or  not,  at  pleasure,  but  seems  to  me  to  improvt 


3^ 

3UJ. 

Oss 

fSiv. 

388 

gr.xi 

"Ij 

gtt-j- 
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it.     The  rabstitntion  of  carbonic  acid  water  for  common  water  is  an  improre- 
ment  in  making  this  preparation. 

The  following  recipe  is  that  of  my  friend,  Ambroee  Smith : — 
No.  112. — To  Make  Effervescing  Neutral  Mixture  Exteraporaneouah/. 

Take  of  Bicarbonate  of  potassa  .        .    Siij  3yj* 

Citric  acid     ....    2ij,3iij  l8s,9ij,gr.v. 

Sugar   .•      .        .        .        .    Sias  3iij. 

Oil  of  lemon         .        .        .    gtt.  xyj  wiiv. 

Mix  thoroughly  and  reduce  to  a  uniform  powder,  and  keep  in  a 
well-stopped  bottle.  To  make  neutral  mixture,  dissolve  3 vj,  3j  in  Oss 
water  (5iij,  gr.  x  to  f  2iv) ;  this  proportion,  however,  is  somewhat  less 
than  the  strength  of  the  lemon-juice  saturated  with  bicarbonate  of 
potassa,  and  is  considered  an  improvement^  in  view  of  the  free  and 
constant  use  of  the  preparation. 

No.  118. — Effervescing  Draught. 

Take  of  Bicarbonate  of  potassa 3ij  to  3ij. 

Water f  |iv. 

Make  a  solution. 

Directions. — ^Take  a  tablespoonftil  of  lemon-jnice  diluted  with  a  table- 
spoonful  of  water,  and  add  to  it  in  a  tumbler  a  tablespoonful  of  this  solution, 
then  drink  immediatelj. 

No.  114. — Effervescing  Draught  vnthout  Lemon-Juice. 

Take  of  Bicarbonate  of  potassa .        .        .        .        •  3iji  3^*« 

Sugar 3j* 

Water .  f  3iv. 

Make  a  solution  and  label  No.  1,  the  alkaline  solution. 

Take  of  Citric  acid 3y. 

Oil  of  lemon ni  j. 

Water f  Siv. 

Make  a  solution  and  label  No.  2,  the  acid  solution. 

Directions. — To  a  tablespoonful  of  No.  1,  add  a  tablespoonful  of  water, 
and  to  the  mixture,  in  a  clean  tumbler,  add  a  tablespoonful  of  No.  2;  drink 
fanmediatelj. 

No.  115. — Effervescing  Fever  Powders. 

Take  of  Citric  acid,  dried  and  powdered,  3v. 

Divide  into  twelve  parts,  wrapped  in  white  writing  paper. 
Take  of  Bicarbonate  of  potassa,  dried  and  powdered,  3viss. 

Divide  into  twelve  parts,  wrapped  in  blue  paper. 

Inclose  these  white  and  blue  powders  alternately  in  a  tin  box. 

Directions. — ^Dissolve  the  contents  of  a  white  paper  in  a  tumbler,  one- 
third  full  of  cold  water,  then  stir  in  the  contents  of  a  blue  paper  and  drink 
immediatelj. 

A  dose  is  usually  given  every  two  or  three  hours  during  the  prevalence 
of  the  fcTer. 
47 
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The  various  forms  of  citrate  of  potassa,  which  are  now  described, 
constitute  favorite  remedies  in  fever ;  sometimes  spirit  of  nitric  ether, 
tartar  emetic^  tincture  of  digitalis,  tincture  of  veratruzn  yiride^  or 
other  remedies  are  added  to  them. 

The  efiervescing  draught  is  said  to  be  the  best  waj  to  ^ve  alten- 
tive  or  sedative  doses  of  tartar  emetic  when  the  stomach  is  irritable. 

No.  116. — Liquid  Substiivie  for  DaverU  Powder. 

B. — ^Vin.  ipecac "Ixvj. 

Tinct  opii "Lxiij. 

Spirit.  SBtheris  nit. Qj. 

Misce. 

&'^.— Take  at  one  dose  diluted  with  water  at  going  to  bed. 

Antacids. 

No.  117. — A  Mild  Antacid  for  Young  InfiMis. 

B, — Sodae  bicarb Jw. 

Aquffi  menth» Oiv. 

Ft  solutio. 

Prescribed  by  Dr.  Meigs  and  others.     Dosx,  a  teaspoonfol,  as  an  innocnt 
Bnbstitute  for  the  numerous  carminatiTes. 

No.  118. — Aromatic  and  Antacid  Corrective  of  Indigestion, 

B. — Sodas  bicarbonatis  .        •        .        •       ^        •        .  9iT. 

Infus.  gentianas  comp fSiisB. 

Aquas  menthas  pip Siij. 

Tinct.  cardamomi  comp. fSss. 

Misce. 

Dose,  a  tablespoonful  as  required. 

The  aboTe  makes  a  handsome  preparation ;  it  was  fomished  mt  hjwj 
firiend  Dr.  J.  J.  Lerick. 

No.  119. — Carhonaied  Soda  Poufdera. 

For  making  a  draught  of  soda  water  extemporaneoosl j. 
Take  of  Bicarbonate  of  soda     gr.  xxiij.    Fold  in  a  blue  paper. 
Tartaric  acid   .        .    gr.  zx.       Fold  in  a  white  paper. 

Directions  for  use. — Dissolve  the  powders  contained  in  the  white  aii 
bine  papers  in  separate  tumblers,  each  nearly  half  full  of  water,  then  ail 
their  contents  and  drink  immediately.  A  little  symp  may  be  added  to  oic 
or  both  of  the  glasses  before  mixing.  These  are  usually  pat  into  boxes 
containing  twelve  of  each  kind  of  powders.     (See  Seidtiiz  Powders,^  715i) 

Yeast  Powder. 

A  substitute  for  yeast  in  making  batter  cakes,  having  the  advantage 
of  making  the  batter  perfectlj  light  and  ready  for  baking  without 
delay,  and  greatly  diminishing  the  liability  to  become  sour.  Manv 
dyspeptics,  who  cannot  tolerate  fresh  light  cakes  when  made  witk 
yeast,  can  eat  them  with  impunity  when  raised  in  this  way. 

Fold  in  a  blue  paper,  Bicarbonate  of  soda    .        •         .     120  grs. 
**   in  a  white  paper.  Tartaric  acid        ....     100  griL 

Directions  for  use. — Put  the  contents  of  a  white  and  blue  paper  isto 
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separate  teacups  filled  with  water,  and  stir  until  perfectly  dissolved.  Mix 
a  sufficient  quantity  of  batter  for  six  or  eight  persons  a  little  thicker  than 
usual,  to  allow  for  the  liquid  in  which  the  powders  are  dissolved ;  and  when 
ready  for  baking  stir  in  well  the  contents  of  one  teacup,  then  add  the  other 
and  stir  it  well,  and  commence  baking  immediately. 

A  more  economical  way,  and  sufficiently  accurate  in  view  of  the  harmless- 
ness  of  the  ingredients,  is  to  keep  supplies  of  the  bicarbonate  of  soda  and 
tartaric  add  in  separate  bottles,  which  will  insure  their  perfect  dryness,  and 
then  when  wanted  for  use  take  a  small  teaspoonftil  of  each,  and  dissolve  as 
above.  The  equivalent  weights  of  these  ingredients  have  very  nearly  th^ 
same  bulk.  If  bitartrate  of  potassa  is  substituted  for  tartaric  acid,  it  must 
be  used  in  about  twice  the  quantity,  and  being  insoluble,  must  be  suspended 
in  water  and  thoroughly  stirred  in. 

Dekxtlgekts  akd  Diubstigs. 

N'o.  120. — Mistura  AmygdaUe  H.  S.  P.    {Smubian  of  Alnumdi.) 
Take  of  Sweet  almonds  half  a  troyoonce       •        .        .    Jas. 
Gum  Arabic,  in  fine  powder,  thirty  grains       •    3ss* 
Sugar  one  hundred  and  twenty  grains     .        .    3ij. 
Dialled  water  eight  fluidounces     .        .        .    ^viij. 
Having  blanched  the  almond,  beat  it  with  the  gmn  Arabic  and  sugar, 
in  a  mortar,  until  thej  are  thoroughly  mixed,  then  rub  the  mixture 
with  distilled  water,  gradually  added,  and  strain. 

The  almonds  may  be  conveniently  blanched  by  soaking  them  in  warm 
water  until  the  skin  is  softened  and  ^en  separating  the  kernels  by  rubbing 
them  between  two  cloths  or  pressing  each  between  the  thumb  and  fore-finger. 
This  elegant  emulsion  is  often  varied  by  the  use  of  one-fourth  the  quantity 
of  bitter  almonds.  By  diluting  the  officinal  syrup  of  almonds  a  substitute 
is  obtained.  It  is  a  very  bland  and  nutritious  demulcent,  taken  ad  libitum 
or  used  as  a  vehicle  for  other  medicines.  As  a  demulcent  nutrient  in  pul- 
monary consumption,  it  has  been  found  a  useful  domestic  remedy. 

No.  121.— Emulnon  of  Fluid  Extract  of  Oubebs. 

Take  of  Fluid  ext  of  oubebs         ....    120  drops. 

Yelk  of  egg one. 

Sugar,  powdered two  draclnns. 

Mint  water  sufficient  to  make  three  fluidounces. 

Triturate  the  fluid  extract  with  the  powdered  sugar  and  yelk  of  egg, 

and  then  dilute  ¥dth  the  water.    Direct  a  teaspoonful  four  times  a  day. 

Thismav  be  made  by  substituting  5ij  powdered  gum  Arabic,  and  5J  sugar 
fbr  the  yelk  of  egg.  It  is  a  fine  stimulant  to  the  mucous  surlkces,  adapted 
to  catarrh^,  &c,  as  well  as  to  urinary  diseases.  The  dose  is  fjj,  containing 
gtt  V  of  the  oleoresin  of  cubebs. 

Tabaxacum  Mixtubss. 

These  useful  cholagogue  and  laxative  preparations  may  be  made  by 
the  addition  of  fluid  extract  of  taraxacum  to  any  other  ingredients 
desirable  to  incorporate  with  it^  either  for  the  purpose  of  increasing 
its  action  on  the  bowels,  on  the  liver,  or  on  the  kidneys,  as  the  ease 
may  require.  The  solid  extract  is  also  adapted  to  being  incorporated 
in  mixtures  by  trituration  with  about  four  times  its  weight  of  water. 
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No.  122. — Alkaline  Copaiva  Mixture. 

B. — CopaibsB, 

Ida.  potass86,  aa    .        .        .        •    f  3ij. 
Pulv.  acacise, 

"     sacchaji,  aa  •        .        .        •       3ij* 
Aq.  menth.  virid. .        .    q.  8.  ut  fiat  f  Siv. 
Mix  the  copaiva  and  solution  of  potassa^  add  the  water,  and  triti- 
rate  with  the  gum  and  sugar. 

In  this  prescription,  which  is  prescribed  by  mj  friend,  Dr.  William  Hoat, 
the  copaiva  is  combined  into  a  soap  with  the  alkali,  and  would  be  perfectij 
suspended  without  the  aid  of  gum  and  sugar,  which  are  added  to  obtniid  tk 
acrid  taste.  Of  course,  oil  of  cubebs,  tincture  of  opium,  and  other  a^ji- 
vants,  may  be  added  if  required.  The  usual  method  of  suspending  coptiri 
is  similar  to  that  given  in  Prescription  No.  105.  The  dose  is  a  tablespoonlil, 
containing  n\,ZY  of  copaiva. 

No.  123. — Extemporaneous  Solution  of  Acetate  of  JPotaasa. 

Take  of  Acetic  acid     ....    f  3yj. 

Water f5ig. 

Bicarb,  potassa       • .      •        .    Siijss,  or  sufficient  to  form 

a  neutral  solution. 

This  is  designed  to  obviate  the  necessity  of  weighing  the  very  deliqucieeit 
acetate  of  potassa,  and  will  contain,  to  each  f  5j,  about  ten  grains  of  tk 
salt,  which  is  an  appropriate  dose.  The  admixture  of  fluid  extract  of  tarn- 
acum,  or  of  buchu,  or  of  spirit  of  nitric  ether,  or  comp.  spirit  of  juniper,  will 
be  appropriate  in  certain  cases. 

No.  124. — Bemoated  AlkaUne  Mixture. 

B. — Fotasssa  bicarbonat 5iij. 

Acid,  benzoic 3j- 

J^qU£6    ■.....••  .1  3V. 

Syr.  aurant f  ^. 

Misce. 

£fff. — One  tablespoonful  three  times  a  day,  after  meals.  Prescribed  bj 
Dr.  Ellwood  Wilson  in  torpid  conditions  of  the  kidneys  and  albuminuria 

No.  125. — Scudamore^s  Mixture  for  Chut. 

Take  of  Sulphate  of  magnesia 

Mint  water     . 

Vinegar  of  colchicum 

Syrup  of  saffron    . 

Magnesia 
Mix. 

Dose,  one  to  three  tablespoonfuls  every  two  hours  till  four  to  six 
tions  are  procured  in  the  twenty-four  hours. 

This  recipe  is  often  varied  by  the  substitution,  of  a  less  proportion,  of  thi 
wine  of  colchicum  for  the  vinegar,  the  omission  of  the  syrup  of  saffipon*  Ac. 
The  above  is,  I  believe,  the  original  prescription. 


5j. 
fSx. 

5ij,  9ij. 
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No.  126. — Dtwwi  Oolchicxm  Mixture. 

Take  of  Wine  of  colcliictim  seed        ....  gtt  xxx. 

Denarcotized  laudanum gtt  zxy. 

.   Sugar gr.xxx. 

Water f2j. 

Mix. 

To  be  taken  aft  night  in  one  draught 

No.  127. — Dr.  Atlee's  Prescription  for  Netiralgic  and  JRheumcUie 

Symptoms. 

Take  of  Ethereal  tincture  of  guaiacum       •  .            f  3j. 

"             ''        of  colchicum      .  .  .    f 3vj. 

"            "        of  cannabis  Ind.  .  .    f  5ij. 
Mix. 

Dosi,  twenty-five  to  thirty  drops  every  four  hours,  on  sugar. 

EXPSOTORANTS^  &0. 

I 

No.  128. — Mistura  Ammaniaci  U.  S.  P.    {Lac  Ammoniac.) 

Take  of  Ammoniac     .        .        .  •     .        .        .        .    3ij- 

Water Oss. 

Bub  the  ammoniac  with  the  water,  gradually  added,  until  they  are 
thoroughly  mixed. 

Doss,  a  tablespoonful  as  a  stimulating  expectorant 
No.  129. — Mistura  Olycyrrhizss  Oomposita  U.  S.  P.    {Broton  Mixture.) 

B«dae«d. 

Take  of  Liquorice,  in  fine  powder 

Chim  Arabic,  in  fine  powder    . 

Sugar,  in  coarse  powder,  each 

Camph.  tincture  of  opium 

Wine  of  antimony . 

Spirit  of  nitrous  ether    • 

Water 

Bub  the  liquorice,  gum  Arabic  and  sugar  with  the  water,  gradually 
added ;  then  add  the  other  ingredients,  and  mix  the  whole  together. 

The  dose  of  this  very  popular  cough  medicine  is  a  tablespoonful,  or  for 
children  f  5j. 

No.  130. — A  Coryza  Mixture  of  Oubebs,  <tc. 

Take  of  Fluid  extract  of  cubebs  ....  f  3j- 

Sulphate  of  morphia gr.  iss. 

Syrup  of  senega, 

Syrup  of  wild-cherry,  of  each        .        .        .  f  3ij. 

DosB,  a  teaspoonful  occasionally.  Cubebs,  by  its  excellent  effects  upon 
the  mucous  surfaces,  is  well  adapted  to  the  treatment  of  chronic  coughs, 
coryza,  and  sore  throat 


Sss. 

3j. 

f3ij 

fjaa. 

m 

f3ij. 

fiss 

f3j. 

fixij 

fiiy. 
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No.  181. — A  Balsamic  Esx^pcctarant 

B. — Syrupi  tolntanus, 

"     ipecacuanli»,  Sa         •        .        .         ,         ,  f  Sj. 

Pulv.  acacias 3j. 

Tinct  opii  camph^ 

"     lobeliflB,  aa f  3iij. 

Aqu» 3j, 

Triturate  the  gam  and  water  together,  and  add  the  other  ingndi- 
ents  in  the  viaL    Dose,  a  teaspoonful. 

This  was  famished  hj  Dr.  8.  W.  Batler,  of  Philadelphia  HofpU, 
Blockley,  who  has  prescribed  it  with  satis&ction. 

No.  lS2.—Tolu  Cough  Miacture. 

B. — Syr.  8cill» f  Jj. 

Pulv.  acacisd, 

Sacchariy  aa .        •        .        •        .        •         .         ,  5iij- 

Aqu» f  Syj. 

Tinct.  tolutana f  5ij. 

Misce  secundum  artem.    Dose,  f  5j. 

No.  138, — Mixture  of  Acetone,  Tar,  Ac. 

Take  of  Acetone f  3j. 

Camph.  tinct  of  opium, 

Antimonial  wine,  of  each      ....  f  5j. 

Wine  of  tar  (Jew's  beer)       ....  f  gjj. 
Mix.    Dose,  a  teaspoonful. 
Prescribed  in  asthma  by  Dr.  Washington  L.  Atlee. 

No.  184. — Spermaceti  Mixture. 

Take  of  Spermaceti 3ij. 

Olive  oil .     3j. 

Powd.  gum  Arabic         .        •        .         .  ,     Jss. 

Water    .        .        .        .        .        .         .  .     fgiv. 

Triturate  the  spermaceti  with  the  oil,  until  reduced  to  a  paste,  tl«a 
add  the  gum,  and  lastly  the  water,  gradually.     Dose,  f  3j. 

No.  135. — Cochineal  Hooping- Cough  MiaUure. 

Take  of  Carbonate  of  potassa    ....  .         .    9j. 

Powdered  cochineal      ....  .         .    9«. 

Sugar ;    5j. 

Water fjir. 

Make  a  mixture.    Dose  for  children,  f  3j,  every  two  or  three  hours. 

An  old  and  very  popular  remedy. 

No.  136. — For  Hooping- Cough.    (By  Golding  Bird.) 

B. — Aluminis 

Ext.  conii 

Aq.  anethi  (vel  foeniculi) 

Syrupi  papaveris         .... 
Sig, — For  an  adult,  a  dessertspoonful  every  six  hours 


gr.  xxiT. 

fr.  xij. 
3iij. 
f5ij.-3t 
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The  use  of  simple  tinctare  of  belladonna  in  doses  of  firom  1  to  5  drops, 
three  times  a  day,  is  asefol  in  most  cases  of  hooping-congh. 

Fixed  Oils. 

The  taste  of  fixed  oils  may  be  best  destroyed  by  adding' a  few  drops 
of  oil  of  bitter  almonds  to  a  pint  of  the  oil,  though  this  will  not  re- 
move rancidity,  which  when  present  is  the  greatest  obstacle  to  their 
being  acceptable. 

The  mode  of  administering  the  fixed  oils  may  here  claim  attention ; 
by  observing  to  prevent  their  contact  with  the  mouth  in  swallowing, 
the  chief  objection  to  them  is  obviated.  This  may  be  variously  accom- 
plished by  enveloping  them  in  the  froth  of  fermented  liquors,  or  by 
pouring  them  into  a  glass  partially  filled  with  iced  water,  or  an  aroma- 
tized water,  so  that  no  portion  of  the  oil  shall  touch  or  adhere  to  the 
sides  of  the  glass.  Wnen  carbonic  acid  water  is  convenient^  it  fur- 
nishes, with  sarsaparilla  syrup,  one  of  the  best  vehicles  for  castor  or 
cod-liver  oil ;  there  should  be  but  little  water  drawn,  but  it  should  be 
thrown  up  as  much  as  possible  into  froth. 

There  is  no  doubt  that  oil  mixtures,  though  less  conveniently  taken, 
are  more  rapid  and  more  active  in  their  effects  than  the  oils  themselves, 
and  the  following,  with  the  castor  oil  and  copaiva  mixtures,  Kos.  105 
and  122  will  illustrate  their  best  modes  of  preparation. 

No,  137. — Mixture  of  Cod-Liver  Oil 

Take  of  Cod-liver  oil,  six  fluidounces. 
Lime-water,  nine  fluidounces. 
To  the  lime-water,  in  a  pint  bottle,  add  the  oil,  and  shake  them ; 
flavoring  ingredients  may  oe  added  at  pleasure. 

No.  138. — Mistura  Old  Morrhuas  Amarse.    (St.  Mary's  Hospital) 

To  on«  oooM. 

Take  of  Cod-liver  oil         .        .        .        .    f  .?j        1  drachm. 

Powd.  gum  Arabic       .        .        .    Sij,  9y   1  scruple. 

Spirit  of  peppermint     .        •        .    f  5j        5  minims. 

Infusion  of  quassia        .        .        .    f  Svij      7  drachms. 
Make  an  emulsion  as  directed  in  the  case  of  castor-oil  mixture,  p. 
734;  dilute  and  add  the  other  ingredients. 

No.  139. — Mistura  Olei  Amygdalse.    (London  Consumption  Hospital.) 

!■  on«  <nino6. 

Take  of  Oil  of  almonds      .        .        .        .    f  Sj         1  drachm. 

Solution  of  potassa       .        •        .    f>lxl       5  minims. 

Water f3vij      7  drachms. 

Combine  the  alkaline  solution  with  the  oil,  and  dilute. 

Olive  oil  may  be  sobstitnted  in  this  formula,  and  neat's  foot  oil  with  a  sh'ght 
increase  in  the  proportion  of  solation  of  potassa.  A  medicated  water,  as 
mint  or  bitter-almond  water,  may  be  used  in  part  or  entirely  sabstituting 
water. 
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No.  140. — Mistura  Old  Cocos  Nuds.   (London  Consumption  Hospital) 


Take  of  Cocoanut  oil  .        .        .        .    3j  3vj        100  gra. 

Spirit  of  ammonia         •        •        •     f  3iij  20  min. 

Water fSvj  6draclmi& 

Mix. 

Altebatiyes. 

Alterative  preparations  are  often  made  by  the  addition  of  the  Tarioufl 
iodine,  mercurial,  and  other  alterative  salts,  to  the  Galenical  prepart- 
tions  of  sarsaparilla,  conium,  &c.  As  a  general  rule,  these  salts  are 
incompatible  with  each  other ;  those  which  are  insoluble  are  convem- 
ently  prescribed  with  iodide  of  potassium,  which  is,  in  fact^  one  of 
their  most  natural  associated  solvents.    (See  Syrups^ 

No.  141. — Ood-Liver  Oil  and  Bed  Iodide  of  Mercury. 

Take  of  Red  iodide  of  mercury         ...         •     gr.  viij. 
Cod-liver  oil Oj. 

Triturate  together. 

This  forms  a  clear  solution,  and  each  tablespoonfnl  dose  contains  ^  f^.  of 
the  red  iodide  of  mercury ;  it  is  a  combination  occasionally  indicated.  lodiDO 
itself  is  sometimes  given  in  the  oil,  and  from  ^  to  ^  gr.  to  fj^  makes  a  good 
addition  in  certain  cases. 

Anthelmintics. 

No.  142. — Anthelmintic  Syrup} 

Take  of  Syrup  of  rhubarb f5iv. 

Fluid  extract  of  sennee f  3ij. 

Oil  of  chenopodium f  3ij. 

Mix  them. 

Dose  a  teaspoonfol  three  times  a  day. 

No.  143. — Emulsion  of  Pumpkin-Seeds. 

Take  of  Pumpkin-seeds,  fresh Jviij. 

Sugar Jij. 

Gum  Arabic,  in  powder Sss. 

Water Oj. 

Blanch  the  seeds,  beat  them  .into  a  mass  with  the  sugar,  then  add 
the  gum  Arabic,  and  gradually  the  water. 

Dose,  a  pint  in  the  coarse  of  the  day,  for  tapeworm. 

The  ase  of  the  seeds  of  Cucurbita  pepo  (pompkin)  in  tapeworm  originated 
in  the  United  States.  I  believe  the  first  account  of  their  properties  was  pub- 
lished by  Dr.  Jones,  of  Boston ;  their  use  has  now  extended  to  Europe  and  to 
Algeria,  where  they  have  been  recently  reported  on  favorably  by  M.  Tamean, 
a  military  surgeon.  The  form  of  electuary  is  perhaps  better  than  the  emul- 
sion prescribed  above.  It  is  directed  to  be  made  by  depriving  ten  drachms 
of  the  seed  of  their  husks,  pounding  them  in  a  mortar  with  sufficient  sugar 
into  a  paste,  and  adding  to  this  a  small  cup  of  milk ;  to  be  taken  at  one  dose, 
followiug  with  a  dose  of  castor  oil  in  two  hours. 

>  See  also  Prescription  No.  94,  Oil  Tarpentine. 
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Jelubs. 

Jellies  made  of  fixed  oils  have  the  advantage  Of  diminishing  the 
adhesion  of  these  to  the  mouth,  which  is  their  most  disagreeable  pro- 
perty. Cod-liver  oil  and  castor  oil  jellies,  as  patented  by  Queru,  of 
New  York,  enjoy  a  large  sale,  and  are  much  prescribed  by  physicians. 
Without  interfering  with  this  patent^  the  physician  may  prescribe 
jellies  of  anjr  of  the  fixed  oils  or  of  copaiva  by  the  following  recipe, 
contrived  with  the  aid  of  my  colleague,  Wm.  U.  Bakes : — 
Take  of  The  fixed  oil,  an  ounce. 

Honey  and  syrup,  of  each,  half  a  fluidounce. 

Powd.  gum  Arabic  two  drachms. 

Russian  isinglass  forty  grains. 

Orange-flower  water  six  fluidrachma 
Dissolye  the  isinglass,  b^  the  aid  of  heat,  in  half  an  ounce  of  the 
orange-flower  water,  replacing  the  water  as  it  evaporates,  triturate  the 
other  ingredients  with  the  remainder  of  the  orange-flower  water  into 
a  homogeneous  mass,  in  a  warmed  mortar,  then  form  an  emulsion  by 
adding  the  solution  of  isinglass,  stir  as  it  cools  and  set  aside  to  gela- 
tinize. 

The  orange-flower  water  may  soon  become  distasteful,  and  should 
then  be  substituted  by  other  flavors,  of  which  bitter  almond  most 
completely  disguises  the  fishy  taste  of  cod-liver  oil. 


CHAPTER   V. 


styptic  and  depilatory  powders,  lotions,  collyria,  injections, 
enemas,  qargles,  baths,  inhalations  and  fumiqations. 

Styptic  Powders. 

The  persulphate  of  iron  (Monsell's  salt),  described  under  the  head 
of  Preparations  of  Iron,  is  perhaps  best  adapted  to  arresting  hemor- 
rhage.   The  following  may  be  instanced  as  a  combination  suited  to 
the  same  purpose. 
R. — Besinse  pulv.. 

Aluminas  exsiccat., 
Acaciae  pulveris,  aa  partes  ssquales. 
M.  et  in  pulv.  trit. 

Causticum  Depilatorium,     (London  Skin  Hospital.) 

Mix — Orpiment 3j- 

Quicklime Siss. 

Starch Six. 

Triturate  together  into  a  fine  powder. 

Lotions. 

Soluble  salts,  chiefly  of  the  astringent  class,  dissolved  in  distilled 
water,  or  in  distilled  rose-water,  designed  for  external  application,  con 
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stitute  lotions,  or  washes ;  these  are  to  be  applied  to  the  stir&ce,  osoallj 
upon  a  folded  piece  of  muslin  or  lint,  chieny  for  cooling  and  astringrat 
purposes.  Lead- water  (page  459)  is  the  only  officinal  lotion.  Yio^ar 
and  water,  or  water  alone,  is  applied  for  the  same  purposes.  In  va- 
rious chronic  skin  diseases,  lotions  containing  sulphuret  of  potassium, 
chloride  of  zinc,  corrosive  chloride  of  mercury,  borax,  solution  of 
chlorinated  soda,  and  other  chemical  agents,  are  employed.  Glyo^in, 
by  its  solubility  in  water,  and  its  emollient  properties,  is  well  adapted 
to  this  form  of  application.  The  recipes  appended  are  selected  u 
illustrations  of  this  class;  they  are  generally  well-known  preparatioDi. 

No.  144. — Oreaaote  Lotion. 

R. — Creasoti gtt  x. 

Aceti f5ij. 

Aquae  fjij. 

Misce. 

Applied  to  phagedenic  ulceration,  chancres,  and  a  variety  of  sores. 
No.  145. —  Telhw  Wash,    {Aqua  Phagedsenica,) 

B. — Hydrargyri  chloridi  corrosivi        ...        •     g"-  ^• 

Liquoris  calcis ^viij. 

Misce. 

The  binoxide  of  mercury  is  precipitated  as  a  yellow  powder,  and  diffiued 
through  the  liquid ;  sometimes  the  proportion  is  diminished  to  gr.  j  in  each 
dj.  It  is  a  very  popular  application  to  certain  affections  and  to  veneretl 
sores 

No.  l^.—Bhck  Wash. 

B. — Hjrdrargyri  chloridi  mitis 3j- 

Liquoris  calcis *.     fliv. 

Misce. 

Protoxide  of  mercury  is  here  thrown  down  by  the  lime  as  a  black  pred* 
pitate,  though  there  is  quite  an  excess  of  calomel.  It  has  similar  applica- 
tions to  the  foregoing. 

OranviWs  Counter-irritarU  or  Antidynous  Lotions. 

No.  147.— The  mild  :— 
B. — Liquoris  ammonisB  fortioris fSj. 

Spirit!  rosmarini j^yj. 

Tincturaa  camphorae ^ij. 

Misce. 

No.  148.— The  strong  :— 

B. — ^Liquoris  ammoni®  fortioris fjx. 

Spiritus  rosmarini fjiv. 

TinctursB  camphorse {5ij. 

Misce. 

These  preparations  will  blister  in  periods  varied  from  two  to  ten  minutes, 
by  saturating  with  them  a  piece  of  linen  folded  five  or  six  times  over  a  coin, 
and  pressing  it  upon  the  part.  Over  more  extended  surfaceSi  a  similar 
method  is  adopted  by  protecting  the  lotion  from  evaporation. 
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No.  149. — Lotion  for  Chilblains. 

Take  of  Muriate  of  ammonia iss. 

Water Siv. 

Muriatic  acid f5j. 

Alcohol fSisB. 

Apply  morning  and  evening. 

No.  IbO.—Dr.  Thomas's  Nipple  Wash. 

Take  of  Alum 5j. 

Tincture  of  galls     .        .        .        .        .        .    f3j. 

Triturate  together  until  as  nearly  dissolved  as  possible. 

No.  151. — Clemens'  Almond  Lotion. 

Take  of  Gum  Senegal iiy. 

Boiling  water Cong.  j. 

Strain,  and  when  cold  add — 

Tinct.  benzoin f5ij. 

Alcohol fSij. 

Corrosive  chloride  of  mercury        .        .        .  3J>  9j 
Dissolve  the  corrosive  chloride  in  the  alcohol,  before  mixing  with 
the  other  ingredients. 

No.  152. — Milk  of  Roses  for  Chapped  Hands. 

Take  of  Almonds,  blanched  •        •        •        :        •  3j. 

Beat  to  a  paste,  and  mix  with — 

Eose-water fSyj. 

Heat  to  about  212^  F.,  and  incorporate  with — 

White  wax 2j. 

Almond  oil .  3ij. 

White  Castile  soap 5j. 

Melt  together  and  thoroughly  incorporate,  then  add — 

Honey  water fSij. 

Cologne  water fjj. 

Oil  of  bitter  almond gtt.  iv. 

Oil  of  rose  geranium 8^^*^' 

Glycerin §ss. 

After  washing  the  hands  with  warm  water  and  Oastile,  or  other  mild 
soap,  apply  the  milk  of  roses,  and  mb  it  thoroaghly  in,  then  wipe  them 
with  a  dry  towel. 

Milk  of  roses  is  adapted  to  being  pat  np  in  rather  wide-month  rials,  and 
is  directed  to  be  applied  to  chapped  hands,  or  other  excoriated  parts. 

COLLYRIA. 

Collyria  are  lotions  or  applications  to  the  eye,  called  eye-washes. 
They  are  generally  composed  of  astringent  salts,  as  sulphate  or  acetate 
of  zinc,  sulphate  of  copper,  or  of  iron  or  nitrate  of  silver,  the  propor- 
tion seldom  exceeding  gr.  viij  to  f  3j. 
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No.  15S.— Thomas's  Eye-  Water. 

Take  of  Sulphate  of  zinc, 

Chloride  of  sodium,  each 9j. 

Eose-water  (distilled) f  Ij. 

Make  a  solution,  and  apply,  suitably  diluted,  to  inflamed  eyes. 

The  iDfasion  of  sassafhis-pith  is  a  good  addition  to  this  and  similar  eje> 
washes.  The  aqueous  extract,  or  ^e  wine  of  opium,  is  much  used  ii 
colljria. 

No.  164. — Collyrium  Atropise  Sulphatis.   (Guy's  HospitaL) 

B. — Atropiae  sulphatis K^'^h 

Aqusa f  Jj. 

Ft.  solut. 

A  substitute  for  solutions  of  extract  of  belladonna  for  dilating  the  papfl. 

Injections, 

Injections  are  solutions  intended  to  be  thrown  into  the  external  ear, 
the  urethra,  bladder,  vagina,  &c.  They  resemble  the  foregoing  das 
in  composition  and  in  strength.  In  gonorrhoea,  the  use  of  injections 
of  the  astringent  metallic  salts  is  very  common,  as  also  of  vegetable 
astringents. 

No.  155. — Injectio  Argenti  Nitratis.    (Westminster  HospitaL) 

Take  of  Nitrate  of  silver  six  grains. 

Diluted  nitric  acid  five  minims. 

Distilled  water  four  ounces. 
Make  a  solution. 

No,  156. — CampbelVs  Injection  for  Gonorrhoea, 

B. — ^Zinci  sulph 5*. 

Plumbi  aoet 5j. 

Tinct.  opii, 

"      catechu,  aa f  Jij. 

Aquae  rosae f  5'vj. 

Misce. 

This  is  an  instance  in  which  chemical  incompatibles  are  mixed  adviaedlj 
so  as  to  produce  a  very  fine  precipitate,  which  being  diffused  in  the  liquid 
and  deposited  on  the  mucous  membrane  of  the  urethra,  favors  the  tlien^ 
pentic  effect  intended. 

An  improved  form  of  glass  penis  s vringe,  has  an  enlargement  of  the 
tube,  which  enters  the  urethra,  at  tne  extreme  end  so  as  to  fill  the 
whole  diameter  of  the  tube  and  prevent  the  backward  flow  of  the 
liquid,  while  the  rounded  end  is  less  liable  to  produce  irritation  than 
a  more  pointed  termination. 

Enemata. 

^  The  custom  of  injecting  tepid  water  and  various  bland  and  medi- 
cinal liquids  into  the  rectum,  for  the  relief  of  costiveness,  has  become 
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very  common  of  latter  years,  and  the  forms  of  apparatus  contrived 
are  numerous  and  ingenious,  constituting  a  considerable  article  of 
trade  with  druggists  and  apothecaries. 

The  forms  of  self-injection  apparatus  made  by  Dayidson,  Mattson,  and 
others,  consisting  of  a  gam-elastic  bag  designed  to  be  grasped  in  the  hand, 
and,  by  alternate  contraction  and  expansion,  to  draw  the  fluid  from  a  basin 
and  throw  it  through  a  flexible  tube  and  metallic  iigection-pipe  into  the 
rectum  or  yagina,  has  almost  superseded  the  old  kind  which  worked  with  a 
piston.  A  French  pattern,  however,  which  consists  of  a  cylinder  and  piston 
working  by  a  spring,  designed  to  be  wound  up  to  its  utmost  tension,  and 
then,  on  the  opening  of  a  faucet,  to  throw  the  whole  contents  in  a  continu- 
ous stream  through  the  flexible  tube  and  pipe,  is  preferable  to  any  other  in 
use,  haying  the  single  objection  of  expense.  The  only  yaWe  in  this  instru- 
ment is  in  the  piston,  and  is  so  simple  and  durable  as  to  remoye  one  of  the 
most  conunon  objections  to  cylinder  injection  apparatus. 

Medicated  enemata  are  much  used  for  the  relief  of  painftil  flatulence 
and  for  relaxing  spasm.    The  following  are  adapted  to  this  object : — 

No.  157. — Enema  Terfinnlhinm. 

Take  of  Oil  of  turpentine f  Sss. 

Castor  oil  f 3j. 

Gum  Arabio 3ss. 

Water  Oss. 

Make  an  emulsion,  secundum  artem. 

In  the  aboye  the  white  of  an  egg  may  be  substituted  for  the  g^m  with 
adyantage. 

No.  158. — Enema  Assa/oeiidee.    (St.  Bartholomew's  Hospital.) 

Mix  Tincture  of  assafoetida  half  a  fluidounce. 
Decoction  of  barley  one  pint. 

Gabgles. 

Gargles  and  Jfouth-ttxuhes  are  applications  much  used  in  the  treat- 
ment of,  so-called,  sore-throat,  and  in  scorbutic  affections  of  the  gums, 
which  are  exceedingly  common,  and  are  popularly  treated  by  counter- 
irritation,  and  by  the  use  of  astringent  and  stimulating  gargles.  In- 
fbsions  of  capsicum,  of  vegetable  astringents,  and  of  sage,  with  the 
addition  of  alum,  borax,  or  sulphate  of  zinc,  and  almost  invariably 
honey,  are  the  prevailing  remedies  of  this  class.  The  following  recipes 
may  be  given : — 

No.  159. — Oargarysma  Sodse  Chhrinatse. 

Take  of  Solution  of  chlorinated  soda   ....    f^ss. 

Water fSiij. 

Mix. 

No.  160. — Qargarysma  Acidi  Tannid.    (London  Consumption 

Hospital) 

Take  of  Tannic  acid 1  drm. 

Honey     .  # 2  drms. 

Water 4  ouncea 

Mix. 
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No.  161.— Gargle  and  Mouth-  Wash. 

B. — SodfiB  boratis .  3j. 

Aqusd  ros» .  dij, 

MeUis gj. 

Misce  et  adde         * 

Tincturae  myrrli»  ....         .         .    Sas. 

"        capsici ^ij. 

Sig. — Use  as  a  gargle  every  two  or  three  houra^  diluted  with  wafer. 

No.  162.— Gargle  of  Alum. 

B. — ^Aluminifl .  Saa. 

Infusi  lini .  Osa. 

Mellis      .        .      '  •        .        •         •         •  •  q.  a. 
Fiat  gargarysma. 

Baths. 

Baths  are  either  hot»  warm,  tepid,  or  cold,  or  ootudst  in  the  j^ypfio- 
tion  of  vapor  merelv.  They  are  variously  medicat€)d  for  the  tn^ 
ment  of  diseases  of  the  skin,  and  for  producing  general  or  local  rent 
sive  efSdCts. 

The  production  of  artificial  sea- water  is  a  desideratum  for  batliii^ 
and  may  be  accomplished  either  by  the  evaporation  of  sea-water  to  i 
granular  powder,  to  be  dissolved  in  water  as  occasion  requira^or 
approximately  by  the  use  of  the  following  formula : — 

No.  168. — Artificial  Sea-  Water.    (Balneum  Jfarinum.) 
Mix — Chloride  of  sodium         .        .        .     Two  pounds. 


Chloride  of  calcium 
Chloride  of  magnesium 
Sulphate  of  magnesia 
Sulphate  of  soda    . 
Iodide  of  potassium 


Three  ounces. 
One  and  a  half  ounce. 
Three  ounces. 
Six  ounces. 
One  drachm. 


To  be  dissolved  m  80  gallons  of  water  for  a  single  bath. 
No.  164. — Iodine  Bath,    {Balneum  Todtniu) 

Take  of  Iodine Two  drachms. 

Solution  of  potassa     .        .        .  Two  ounces. 

Water Thirty  gallons. 

Used  in  the  Skin  Hospital,  of  London. 

Inhalations,  Fumigations,  Disintbctants,  &c. 

Inhalation  has  lately  been  a  good  deal  resorted  to  as  a  remedriB 
chronic  catarrhs,  bronchitis,  incipient  phthisis,  &c.  I  have  repeat«IW 
prepared  the  apparatus  and  furnished  the  ingredients  for  the  foliat- 
ing:— 

No.  165. — Prescription  for  Inhalation. 

Into  an  inhaler  of  glass  put  Infusum  humuli,  U.  S.,  f  3iv  at  a  tea- 
perature  o?  a\)o\x\.  Vl*^^  ^ .,  wA  ^dd  L\<\.  iodinii  compositus,  *ux. 
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Inhale  from  five  to  ten  minutes,  morning  and  evening.  In' acute  cases, 
this  is  found  to  give  great  relief,  and  by  continued  application  pro- 
duces most  happy  restorative  eflects.  In  place  of  Lugol's  solution,  it 
has  been  suggested  to  use  an  ethereal  or  chloroformic  tincture  of 
iodine,  adding  a  little  iodide  of  potassium  to  prevent  precipitation  on 
adding  it  to  tne  hop-tea,  or  other  aqueous  liauid. 

In  the  London  Consumption  Hospital  tne  following  formula  is 
used: — 


No.  166.— Take  of  Chloric  ether 

Tincture  of  hyoscyamtis    • 
Infusion  of  hops  (or  water) 

Mix,  and  inhale. 


80  minims. 
80  minims. 
8  ounces. 


In  several  cases  under  my  observation  the  use  of  powdered  cubebs, 
a  teaspoonful  to  each  charge  of  warm  water,  a  fresh  portion  being 
added  each  time,  inhaled  three  times 
every  day,  has  had  an  excellent  effect  ^Ig-  *06. 

in  treating  bronchial  affections. 

Fi^.  206  exhibits  a  simple  form  of 
inhalmg  apparatus.  An  orainary  wide- 
mouth  packing  bottle  is  fitted  with  a 
cork  which  is  perforated  by  the  cork- 
borer  or  rat-tail  file  (see  Figs.  186  and 
186,  page  819)^  so  as  to  admit  of  two 
tubes,  the  smaller  for  the  ingress  of  ur 
passing  nearly  to  the  bottom  of  the  bot- 
tle, while  the  larger,  which  is  bent  to  be 
applied  to  the  mouth,  may  have  its  ori- 
gin just  below  the  bottom  of  the  cork. 
A  little  cork  may  be  put  into  the  top 
of  the  small  tube  when  not  in  use.  In 
replenishing  the  inhaler,  before  each 
operation,  the  cork  is  removed.  The 
tube  may  be  bent  by  softening  it  over  uiiaitr. 

the  flame  of  an  alcohol  lamp  or   gas 

furnace,  and  holding  it  in  such  a  position  that  its  own  weight  will 
cause  it  to  bend  gradually  and  uniformly  to  the  required  curve. 

Fumigations. 

In  various  affections  it  is  desirable  to  have  the  medicines  act  on  the 
skin  in  the  form  of  vapor  or  gas.  For  such  fumigations,  sulphuretted 
hydrogen  is  generatea  by  decomposing  sulphuret  of  potassium  or  cal- 
cium with  muriatic  or  nitric  acid ;  nitrous  fumes  bv  nitrate  of  potassa, 
or  of  soda  and  sulphuric  acid ;  chlorine  from  chlorinated  lime  by 
muriatic  acid,  or  by  adding  to  a  mixture  of  three  parts  of  chloride  of 
sodium  and  one  of  black  oxide  of  manganese  two  parts  of  sulphuric 
acid.  These  are  chiefly  used  for  skin  diseases,  and  as  antiseptics  and 
disinfectants. 

Alcoholic  fumigations  are  made  by  setting  fire  to  half  or  one  ounce 
of  alcohol  in  an  ordinary  plate ;   acetic  fumigations^  by  gradually 
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adding  vinegar  to  a  hot  brick ;  ammoniacal  famigatioiiSy  by  throvio| 
carbonate  of  ammonia  upon  a  hot  brick,  or  adding  spirits  of  bartsbon 
to  boiling  hot  water ;  such  fumigations  are  generally  applied  in  rheu- 
matic and  similar  affections. 

Fumigations  are  applied  either  to  a  part  or  to  the  whole  bodj:  the 
simplest  mode  of  doing  it  is  to  envelop  the  patient  in  a  blanket,  wbik 
sitting  upon  a  cane-seat  chair,  and  then  prepare  them  under  the  chiii 
in  the  proper  manner.  The  fumes  or  vapors  are  then  allowed  to 
reach  the  affected  parts  of  the  body.  The  head  is  not  subjected  to 
this  treatment  unless  in  the  case  o{  vapor  baths  designed  also  to  read 
the  lungs. 

Disinfectants. 

Aromatic  Aimigations  are  much  employed  for  correcting  the  bad  odor 
of  sick  rooms ;  aromatic  resins  and  balsams  are  used  for  this  porpoie. 

In  the  Chapter  on  Perftimery  and  Toilet  Articles  some  preparatiaoi 
adapted  to  this  use  are  referred  to.  Disinfectants  which  operate  oa 
chemical  principles  are,  however,  much  more  effectual. 

Prof.  B.  E.  Rogers  has  directed  for  some  of  the  hospitals  a  mixtme  of 
lime  and  salphate  of  iron  in  sneh  proportion  that  the  protoxide  of  iroa  ■ 
rapidly  reduced  on  ezposare  to  the  air,  and  by  its  disposition  to  pass  r^iid^ 
into  sesqnioxide  readily  decomposes  effete  matters  with  which  it  eomei  n 
contact  rendering  them  innoxious.  Under  the  heads  of  Chlorine  and  BroouM 
in  Part  111.,  some  of  these  chemical  disinfectants  are  described. 

M.  Agata,  of  London,  has  patented  a  process  for  calcining  conmion  codk 
and  other  shells  found  on  the  sea-shore  until  they  are  friable  and  readilf 
powdered ;  this  powder  he  mixes  with  half  the  quantity  of  sulphate  of  inn, 
thus  producing  an  inodorous  powder  resembling  ochre,  which  is  designed 
to  be  mixed  in  the  proportion  of  one  part  to  a  hundrcMd  with  any  fecnkit 
matter  which  it  is  designed  to  deodorize.  When  used  for  urine  two  ptf 
cent,  of  common  tar  is  to  be  added. 

Dr.  Grace  Calvert  has  recently  called  attention  to  the  immense  ntilitj  of 
carbolic  acid  (coal  tar  creasote)  as  an  antiseptic ;  he  states  that  the  additka 
of  two  or  three  drops  of  this  acid  to  a  pint  of  freshly  made  urine  will  pre- 
serve it  from  any  marked  chemical  change  for  several  weeks.  (See  Oznm^ 
p.  332.) 


CHAPTER    VI. 

CERATES,  OINTMENTS,  AND  LINIMENTS. 

These  classes  of  preparations  are  widely  separated  in  the  Pharmi- 
copceia,  where  an  alphabetical  arrangement  is  adopted,  but  they  so 
closely  resemble  each  other  in  a  pharmaceutical  point  of  view  as  to 
be  naturally  associated  in  a  work  like  the  present. 

The  difterence  between  a  cerate  and  an  ointment  is  in  their  relative 
firmness  and  fusibility ;  the  former  is  designed  to  be  adhesive  at  the 
temperature  of  th^  \>Q^y,  eo  ea  to  be  applied  in  the  form  of  a  dressing 
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or  sort  of  plaster ;  tlie  latter  is  intended  to  be  rubbed  upon  the  surface 
or  applied  by  inunction ;  this  distinction  is,  however,  not  absolute,  and 
the  two  classes  nearly  appronch  each  other  in  properties ;  the  name 
cerate  is  derived  from  cera,  was,  and  most  of  the  cerates,  as  also  some 
of  the  ointments,  contain  this  ingredient 

The  medicinal  ingredients  which  enter  into  these  classes  of  prepa- 
rations are  very  numerous;  indeed,  almost  every  kind  of  medicine 
capable  of  exercising  a  topical  effect  may  be  prescribed  in  this  form. 

The  unctuous  ingredients  used  in  ointments  are  chiefly  bland  and 
anirntating  fats  and  fixed  oils,  with  more  or  less  wax ;  the  reader  is 
referred,  for  some  account  of  these,  to  pages  546-560. 

The  preparation  of  inodorous  grease  is  accomplished  by  repeated 
washing  with  water;  this  may  be  done  on  a  slab  a  little  on  the  incline, 
a  stream  of  water  being  set  to  trickle  over  it ;  the  surface  of  the  grease 
is  then  constantly  reoewed  by  an  operator  working  a  muller  over  it  in 
the  same  way  that  a  color-maker  grinds  paints  in  oil.  The  firmer 
kinds,  such  as  suet,  require  more  powerful  mechanical  arrangementa 
for  washing  them,  and  in  fact  in  France  this  purifying  of  fats  is  a 
separate  branch  of  business,  the  perfumers  being  the  chief  consumers 
of  these  elegant  products. 

Of  the  different  ingredients  of  cerates  and  ointments  lard  and  suet 
resemble  each  other  in  most  of  their  properties,  except  that  the  latter 
is  more  solid  and  fuses  at  a  higher  temperature,  while  spermaceti  is 
still  more  firm,  almost  brittle  in  consistence,  and  fuses  with  still  less 
fiwiility ;  it  is  recommended  by  a  beautiful  pearly  whiteness  which  it 
imparts,  to  a  certain  extent,  to  its  oily  combinations.  Wax  is  more 
tougb  in  consistence  and  still  less  fusible,  its  chief  use  being  to  give 
body  to  cerates  and  the  stiCfer  ointments. 

The  uses  of  resin  and  turpentine  are  twofold,  to  give  body  to  the 
cerates  into  which  they  enter,  and  to  render  them  useful  as  stimulants 
and  fit  vehicles  for  other  stimulating  substances. 

The  greatest  practical  difficulty  with  ointments  arises  from  their 
tendency  to  become  rancid  by  keeping,  particularly  in  warm  climates ; 
this  is  best  overcome  by  observing  to  free  them 
from  moisture  by  the  application  of  well  regu-  P*B-  207. 

lated  heat  till  the  adhering  water  is  entirely 
evaporated,  and  to  keep  them  in  well-covered 
jars.  The  ointment  jar,  Fig.  207,  is  made  for 
Uie  purpose,  but  as  the  lid  is  not  air  tight,  a 
piece  of  stout  tin  foil,  or  of  bladder,  or  of 
waxed  paper,  should  be  stretched  over  the  top 
before  covering  it  with  the  lid. 

Ointments  made  with  the  fixed  oils  and  a 
suitable  proportion  of  wax,  suet,  or  cocoa-butter, 
are  less  liable  to  rancidity  than  those  made  with 
lard,  and  the  introduction  into  the  latter  of 
amall  portions  of  balsams  and  some  essential 
oils,  seems  to  have  a  favorable  eA'ect  upon  this 
tendency ;  and  it  is  observed  that  the  resinous 
ointments  are  not  liable  to  It. 
48 
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Classification. 

For  the  purposes  of  study,  the  cerates  and  ointments  may  be  thoi 
classified : — 

\st.  Those  adopted  to  use  as  vehicles  for  medicinal  substances. 

2d.  Those  prepared  by  the  fusion  of  their  medicinal  ingrediemi 
together. 

%d.  Those  prepared  from  the  first,  or  from  lard  alone^  bj  mechtnicd 
incorporation  with  some  active  medicinal  aeent 

^th.  Those  in  which  the  unctuous  ingredient  is  decomposed  in  dio 
process  of  preparation. 

So  great  a  variety  of  ointments  and  cerates  have  been  made  officinal 
that  there  seems  less  occasion  for  departing  from  the  national  sUod- 
ards  than  in  the  other  classes  of  extemporaneous  preparations. 

Of  these  classes,  all  which  are  officinal  in  the  U.  S.  Pharmacopoeia,  are 
displayed  according  to  the  above  classification  in  the  following  SyllaH, 
ana  the  leading  points  of  interest  in  connection  with  them  are  gira 
further  in  detail ;  the  working  formulas  fVom  the  Pharmacopoeia  are 
Kiven,  and  the  unofficinal,  which  are  deemed  of  sufficient  importanoe 
for  insertion,  are  described  in  connection  with  the  appropriate  fonDS- 
las  for  their  preparation. 

First  Group. — Cerates  and  Ointments^  much  used  as  Vefitcks/or 

Medicinal  Substances, 

Ce»tam  ..ponU.       {  ^  ^  -'PZ-w;  oil*  ^'  '"''  }  ^'""^  "  "-l"*"  d«-M 
Ceratam  adipis.  1  part  white  wax,  2  lard.  Firmer  "  healing^  dretdqg. 

Cwatum  oetaoel.        {  ^  gotfTe™-,.***^  *  '"*•  ""' }  Fir»  "  he.Mi,g"  dMti>(. 
TJDgaentam  adipis.       1  part  white  wax,  4  lard.  Softer  **  healing*'  diuwiag 

Ung.  aqa»  ro...        {  ^'jl^.^i'^*  ""*''  '"*•  '"• }  So/teH  "  healing"  d>«d^: 
Ungaentam  benEoini.   1  p.  benzoin,  16  lard.  Vehicle,  oonsistenot  of  lai^ 

Ceratnm  resin..         {  ^  ^^  resin,  8  lanl,  2  yeUow  J  stimulant  dn«ing. 

Preparation  and  Uses. 

All  these  are  simple  in  their  mode  of  preparation ;  the  ingredieoH 
are  to  be  placed  in  a  skillet,  or  capsule,  and  brought  to  the  melttng 
point,  care  being  taken  not  to  bum  them,  which  may  be  known  bj 
the  melted  mass  giving  off  the  odor  and  appearance  of  smoke.  When 
there  is  a  great  difference  in  the  fusing  points,  the  least  fusible  shall 
be  placed  over  the  fire  first,  and  the  others  added  aflerward.s,  so  as  to 
involve  no  unnecessary  application  of  heat.  Then  the  whole  is  to  be 
stirred  or  triturated  togetner  till  thickened  by  cooling  into  a  homoge- 
neous soft  mass ;  it  may  now  be  set  away  to  harden  by  further  cooling. 
With  a  view  to  the  whiteness  and  smoothness  of  the  product  it  » 
best  that  the  melted  ingredients  should  be  poured  while  fluid,  thoagh 
not  too  hot,  into  a  mortar,  in  which  they  should  be  triturated  with  a 
pestle  till  firm.  If  spermaceti  is  an  ingredient,  the  mortar  should  be 
warmed  to  obviate  its  tendency  to  separate  in  a  granular  condition  on 
contact  with  a  cool  surface;  when  rose-water  is  added,  as  in  the  csm 
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of  "  cold  cream,"  it  is  well  to  warm  it  a  little,  otherwise  it  may  chill 
the  spermaceti  to  its  solidifying  point  and  deposit  it  in  a  granular 
condition  before  the  mixed  oil  and  wax  are  sufficiently  stiffened  to  be 
homogeneous  with  it. 

The  use  of  a  mortar  in  the  preparation  of  cerates  and  ointments  of 
this  class  is  often  obviated  by  stirring  the  melted  preparation  in  the 
vessel  in  which  it  was  heatea,  or  that  to  which  it  is  transferred  for 
keeping,  with  a  wooden  spatula,  till  it  thidkens  beyond  the  danger  of 
separation ;  but,  on  the  whole,  the  use  of  the  mortar  is  most  approved. 
Some  pharmaceutists  keep  a  marble  or  large  wedgwood  mortar  for 
the  special  purpose ;  it  is  so  difficult  to  remove  every  trace  of  grease 
that  It  is  not  desirable  to  use  the  same  mortar  for  this  use  and  the 
general  purposes  of  the  shop.  When  the  mortar  is  to  be  warmed  an 
ounce  or  two  of  alcohol  may  be  poured  into  it  and  burned.  When  a 
marble  slab  or  tile  is  used  it  may  be  warmed  over  a  slow  and  diffused 
gas  flame  or  the  furnace,  shown  in  Fig.  154,  without  the  wire  gauze 
attachment^  or  laid  a  few  minutes  on  a  heated  stove. 

The  first  five  preparations  on  the  above  list  are  distinguished  by 
different  degrees  of  firmness  and  fusibility;  they  are  all  perfectly 
bland  and  unirritatin^,  and  are  used  for  their  property  of  protecting 
the  part  to  which  applied  from  external  irritating  causes  ana  from  the 
drying  action  of  the  air. 

CknUum  saponis,  as  now  directed  to  be  made  by  the  improved  pro- 
cess of  the  Pharmacopoeia,  is  an  elegant  application  to  exposed  sur- 
faces, requiring  to  be  spread  on  some  suitable  fabric ;  it  is  too  firm  to 
be  conveniently  incorporated  with  medicinal  ingredients,  except  by 
the  aid  of  heat,  but  would  be  a  very  suitable  vehicle  for  some  of  the 
alterative  and  mild  astringent  remedies,  if  softened  at  the  time  of  their 
admixture. 

Simple  cerate,  cercUum  adipis,  cerate  of  lard,  like  the  foregoing,  is 
almost  exclusively  applied  to  blistered  or  other  exposed  surfaces  for 
the  complete  exclusion  of  the  atmosphere  and  the  prevention  of  desic- 
cation during  the  process  of  healing;  it  is  not  adapted  to  use  as  a 
vehicle  for  medicinal  substances  to  be  applied  by  inunction,  nor  can  it 
be  conveniently  mixed  with  powders  at  ordinary  temperatures.  From 
overlooking  this  fact,  the  mistake  is  constantly  made  by  physicians  of 
prescribing  simple  cerate  as  the  vehicle  for  iodine,  the  mercurials, 
&c. ;  and  in  view  of  this,  some  of  the  apothecaries  vary  the  propor- 
tions, putting  in  one-fourth  instead  of  one-third  wax ;  this  partially 
unfits  it  for  the  use  for  which  it  is  mainly  designed,  to  furnish  a  firm 
dressing  which  will  not  fuse  entirely  at  the  temperature  of  the  body. 

Simple  ointment,  now  named  ointment  of  lard,  is  designed  for  the  pur- 
pose just  mentioned  as  not  suited  to  the  cerate,  that  of  furnishing,  in 
warm  weather,  a  good  vehicle  for  medicines  in  the  form  of  ointment. 
In  the  winter,  it  is  frequently  substituted  by  lard,  when  that  vehicle 
can  be  obtained  fresh  and  sweet.  It  is  not  unusual  to  add  to  simple 
cerate  and  simple  ointment,  when  fused  in  the  process  of  prenarmg 
them,  a  little  rose-water,  and  sometimes  a  very  small  portion  of  borax, 
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which  renders  them  very  white  without  interfering  with  their  remediil 
qualities. 

Spermaceti  cerate  is  intermediate  between  the  foregoing,  and  has  the 
advantage  of  being  made  without  the  use  of  lard,  which  is  sometimci 
difficult  to  procure  of  good  quality,  and  always  objectionable  for  use 
about  the  face ;  it  is  an  elegant  preparation,  though  dependent  for  its 
whiteness  and  sweetness  upon  the  quality  of  the  olive  oil  emploved 
in  making  it.  It  is  a  perfectly  bland  ibid  uninitating  application, 
better  adapted  to  use  as  a  healing  dressing  than  as  a  vehicle  for  mare 
active  medicines. 

Ointment  of  rose-water,  commonly  called  "  cold  cream,"  is  an  appK- 
cation  adapted  to  chapped  or  excoriated  skin,  and  may  be  used  as  a 
substitute  for  lard  as  an  excipient  for  medicines  to  be  applied  by  in- 
unction ;  an  unofficinal  formula,  containing  wax  instead  of  spermaceti, 
is  given  among  the  working  formulas,  which  is  highly  approved  among 
some  connoisseurs. 

Benzoated  lard  is  the  name  applied  to  the  new  officinal  IJngnentiim 
benzoini,  adapted  to  substitute  lard  in  seasons  and  in  situations  in 
which  commercial  lard  would  become  rancid ;  its  pleasant  balsamic 
odor  also  recommends  it  in  preference  to  ordinary  lard ;  it  is,  how- 
ever, not  white,  and  on  that  account  less  elegant  than  the  ointment  of 
rose-water  or  glycerin  ointment. 

Besin  cerate  or  basilicon,  though  included  in  the  series,  is  not^  like 
the  others,  free  from  irritating  properties;  it  is  much  used  as  an  appli- 
cation to  bums  and  chilblains,  ana  as  a  dressing  to  blistered  sur&ces 
with  a  view  to  keep  up  the  discharge ;  it  is  also  a  very  suitable  vehicle 
for  stimulating  applications  in  the  fcrm  of  powder  incorporated  by  Ae 
aid  of  heat.  The  resin  present  is  also  usfulby  preventing  the  tendency 
to  rancidity  to  which  unctuous  ingredients  are  liable. 

Second  Group. — Those  in  wj^ich  the  Medicinal  Substances  art  mad 
with  the  Unctuous  Ingredient  by  Fusion  and  Digestion. 

Corat.  resin.  cou.p.      { "^^^..r^^'i^MT.""*  *"^"" } S*'-'-'*""^- 
Unguent,  piois  liq.  Tar  and  snet  eqnal  parts.  Stimnlating  antfs^ptie. 

Ceratum  cantharidis.    /  ^^^'S^*  ^^  P*^*, '  ^^.^2  P*?  '  \  ^"P"**«  (Blistering  <V 

\     yel.  wax,  resin,  each  7  parta.  J      rate). 

REMARKS. 

Compound  resin  cerate,  or  Deshler's  salve,  is  both  firmer  and  more  stimu- 
lating than  basilicon,  though  used  for  similar  purposes  in  bums,  scalds, 
&c. ;  it  is  too  firm  for  ready  incorporation  with  dry  powders,  and  is 
mostly  used  by  itself.  An  inconveniently  tough  consistence  is  one  of 
the  disadvantages  attendant  upon  this  preparation,  though  when  it  has 
been  suitably  spread,  it  forms  a  very  good  and  adhesive  application. 

Tar  ointment,  which  is  made  by  melting  suet,  and,  while  it  is  flnid, 
stirring  into  it  an  equal  weight  of  tar  until  it  cools  and  thickens,  is  wad 
in  sccJd  head  and  various  scaly  eruptions  with  excellent  efTeets. 
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Blisters  and  Blistering  OercUe, 

Ceratitm  carUharidis  is  conveniently  made  by  the  working  formula 
appended  by  melting  together  lard,  wax  and  resin,  and  sifting  into  the 
fused  mass  powdered  Spanish  flies,  continuing  the  heat  for  half  an 
hour,  and  then  removing  from  the  fire  and  stirring  till  cool ;  the  active 
principle  of  the  flies,  cantharidinj  is  extracted  to  a  great  extent  by  this 
digestion  in  the  grease,  and  the  powder  itself  is  also  retained  and  adds 
to  the  effect  of  the  preparation. 

This  is  sometimes  kept  in  jars,  and  sometimes,  by  increasing  the 
proportion  of  wax  and  resin  a  very  little,  is  made  firm  enough  to  roll 
out  into  rolls  like  other  plasters. 

Blistering  cerate,  when  ordered  in  prescription  as  a  cerate  to  be 
dispensed  by  weight  and  spread  at  the  bedside  of  the  patient,  is 
ordered  bv  its  officinal  name ;  when  designed  to  be  spread  as  a  plaster, 
it  is  called  Emplastrwm  epispasticum,  the  size  being  generally  conveyed 
thus,  8x6  (meaning  three  inches  wide  hj  six  long),  or  any  other  size 
desired,  or  a  pattern  may  accompany,  giving  the  shape  and  size.  Some- 
times the  purpose  for  which  it  is  required  is  expressed,  and  the  precise 
size  and  shape  are  left  to  the  pharmaceutist ;  at  others,  it  is  left  optional 
with  the  attendant  whether  to  spread  the  blister  himself,  or  to  have  it 
spread  at  the  shop  by  a  prescription  like  the  following:  B. — Cerati 
cantharidis  q.  s.,  ut  fiat  emplastrum  epispasticum  8x6. 

Besides  the  familiar  Ceratum  cantharidis,.  the  Pharmacopoeia  now 
recognizes  a  preparation  under  the  name  Ceratum  extracti  cantharides, 
in  which  an  alcoholic  extract  of  the  flies  is  mixed  with  resin,  wax,  and 
lard ;  it  is  a  more  elegant  preparation,  but  is  as  yet  but  little  prescribed. 
It  is  well  adapted  to  dilution  with  simple  cerate*  in  the  proportion  of 
one  part  to  four  or  eight  as  a  stimulating  dressing  to  blistered  surfaces 
for  maintaining  their  discharge  and  preventing  healing.  (See  Work- 
ing  Formulas) 

The  best  material  on  which  to  spread  a  blister  is  adhesive  plaster  cloth ; 
if  a  wide  margin  is  left,  it  is  readily  made  to  adhere  by  warming  the 
margin  over  a  lighted  lamp,  and  pressing  it  carefully  on  to  the  part 
It  should  also  be  so  incised  from  the  edges  inward  as  to  be  readily 
adapted  to  the  inequalities  of  the  surface  to  which  applied.  Kid  or 
split  sheepskin,  or  even  thick  glazed  paper,  also  answer  a  good  pur- 
pose, in  which  case  the  margin  is  made  very  narrow,  and  three  or 
four  strips,  about  half  an  inch  wide,  of  adhesive  plaster  are  warmed 
and  drawn  over  the  outside  to  hold  it  in  its  place. 

Blisters  to  be  applied  behind  the  ears  are  much  prescribed;  in 
spreading  these  care  must  be  taken  to  have  them  the  reverse  of  each 
other,  or,  aft»r  they  are  spread,  it  may  be  found  they  both  fit  the  same 
ear.  It  is  well,  in  the  case  of  these,  to  leave  the  margin  much  the 
widest  at  the  part  furthest  from  the  ear  and  below,  where  the  hair  will 
not  interfere  with  its  adhesion. 

The  mode  of  spreading  blisters  is  too  simple  to  require  comment;  in 
cold  weather,  or  when  the  cerate  is  very  stifl^  I  use  the  thumb,  which 
makes  a  smooth  and  very  neat  surface ;  a  spatula  slightly  warmed 
answers  very  well.  After  the  blister  is  spread,  it  is  well  to  paint  over 
its  surface  with  ethereal  tincture  of  cantharides,  which  increases  its 
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activity,  or  to  lay  a  piece  of  tissue  paper  over  its  whole  surface,  aihl 
coat  this  with  the  ethereal  tincture. 

It  is  considered  a  good  precaution  to  remove  the  blister  as  soon  u 
it  has  thoroughly  reddened  the  skin,  and  then  to  apply  a  cataplasm  oi 
bread  and  milk,  elm  bark,  or  ground  flaxseed,  to  raise  the  skin.  A 
blistering  plaster  usually  requires  from  six  to  twelve  hours  to  niae 
the  skin. 

The  different  blistering  tissues  are,  I  belieye,  all  made  by  extraction  cuh 
tharidin  from  the  flies  with  ether  or  oil  of  turpentine,  and  forming  it  into  t 
plaster,  which  is  then  spread  on  paper,  silk,  or  other  suitable  fabric  Tie 
proportions  indicated  by  Mohr  and  Redwood  are  as  follows  :  To  one  pan 
of  the  yellowish  oily  residue  left  after  the  evaporation  of  the  ether  fron 
ethereal  tinctare  of  flies,  add  two  parts  of  melted  white  wax  and  spread  i 
thin  layer  over  the  surface  of  paper. 

The  following  formnla  is  from  the  '' London  PhamL  Jonrn./'  1860: — 

Take  of  Cantharidin •    j  • 

White  wax .    33- 

Olive  oil -         .    3t. 

Melt  together.  With  a  brnsh  paint  it  over  some  white  bibulous  paper 
and  hang  it  up  to  dry  in  a  current  of  air.  Take  a  piece  of  pink  paper  of 
the  form  and  size  required ;  the  under  colored  side  paint  over  with  a  weik 
solution  of  India  rubber  (or  gutta-percha),  cut  the  cantharidin  pvpex  to 
the  form  and  size  of  the  pink  paper,  less  a  margin,  and  while  the  pink  paper 
is  still  sticky  place  the  other  upon  it.  Before  applying,  this  blister  ^onld 
be  held  over  the  steam  escaping  from  a  vessel  of  hot  water. 

Third  Group. — Derates  and  Ointments,  in  which  the  Medicinal  Ingrt- 
dients  are  incorporated  by  trituration  with  the  Unctuous  IngredienU, 


Orat.  sabiiue. 

Ung.  galls. 

Ung.  aoidi  tannioi. 
Ung.  veratrin. 

Cerat.  zinoi  oarb. 

Ung.  zinci  oxidi. 

Ung.  antimouii. 

Ung.  hydrargjri. 

Ung.  bydrar.  ammon. 

Ung.  bydr.  ozid.  mb. 

Ung.  iodinii. 

Ung.  iodinii  oomp. 

Ung.  potassii  iodid. 

Ung.  plnmbi  carb. 

Ung.  snlphnris. 
Ung.  belladonns. 
Ung  Btramouii. 

Ung.  tabaoi. 

Ung.  creasoti. 


{fith.  ext.  from  1  p.  savin. 
4  parts  resin  cerate. 
1  part  powdered  galls. 

7  parts  lard. 

Sas+Aq.  f388  to  3j  lard. 
9j  to  gj  lard. 
1  part  Zn0,C0|. 

5  parts  oint.  of  lard.  . 
1  part  ZnO,  6  parts  lard. 

1  part  tart.  ant.  et  potass. 
4  parts  lard. 

2  parts  mercnry. 
1  each  lard  and  snet. 
1  part  HgCl.HgNH^ 
12  parts  simple  ointment. 
1  part  HgO  (fine  powder). 

8  parts  ointment  of  lard. 
1  part  I ;  \  part  KI. 
24  parts  lard  +  Aq. 
1  part  I ;  2  parts  KI. 
32  parte  lard. 
1  part  KI  4- 1  part  Aq. 
8  parte  lard. 
1  part  PbO,CO, 

6  parts  ointment  of  lard. 
1  part  S  to  2  lard. 

1  part  extract,  8  lard. 
1  part  extract,  8  lard. 

{Aqueous  ext.  from  1  part 
to  16  parte  lard, 
f  3ss  to  Urd  Sj. 


{ 
{ 
{ 
{ 

{ 


} 


Stimalating  dressing  applied  li 
blisters. 

Astringent,  used  in  piles. 

do.  do. 

An  anodjne  in  nenralgia. 

Mild  astringent  and  dasiceait 

Mild  astringent  and  datiecsst 
Vesicant,    prodncing    poitslir 

emptions. 
Alterative,    nsed    to    prodoM 

meronrial  impression.. 

Alterative,  desiccant. 
Stimulating,  alterative. 
Disontient,  alterative. 
Disontient,  alterative. 
Disontient,  alterative. 

Astringent  and  desiccant 

Specific  in  itch. 
Anodjme. 
do. 

do. 

Antiseptic,  mild  eseharotic 
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It  would  extend  this  chapter  beyond  convenient  limits  to  dwell  in 
detail  upon  each  of  these  numerous  officinal  triturated  ointments. 
They  may  be  made  in  a  mortar  with  the  use  of  the  pestle,  or  on  a  tile 
or  slab  with  a  spatula.  The  medicinal  ineredients  of  a  dry  substance 
should  be  invariably  in  a  very  fine  powder  before  incorporating  it 
with  the  ointment.  (See  chapter  on  Dispensing,)  This  condition 
may  be  attained  without  the  necessity  of  soiling  a  mortar,  by  the 
use  of  a  muller.  Iodine  is  a  crystalline  substance  which  cannot  be 
conveniently  reduced  to  fine  powder,  and  is  therefore  directed  to  be 
dissolved  by  the  use  of  iodide  of  potassium  and  a  few  drops  of  water. 
In  a  few  instances  it  is  found  necessary  to  soften  the  unctuous  ingre- 
dients beforehand  by  a  moderate  heat,  applied  either  to  the  spatula  or 
by  warming  the  tile ;  the  combustion  of  a  little  alcohol  on  the  sur£Etce 
of  a  tile  will  give  it  the  requisite  warmth  without  th^  risk  of  fractur- 
ing it  by  the  application  of  heat  from  beneath. 

The  use  of  the  narcotic  extracts  in  the  preparation  of  ointments  is  a 
recent  improvement,  and  may  be  extended  to  all  medicines  of  that 
class,  including  opium,  which  in  aqueous  extract,  possesses  advantages 
over  the  powdered  drug. 

Belladonna  and  stramonium  ointments,  as  shown  in  the  syllabus,  are 
made  by  trituration  from  the  extracts,  taking  care  to  soften  the  extract 
by  triturating  with  water  before  adding  the  simple  ointment  or  lard. 
This  process  is  only  adapted  to  small  quantities  to  be  speedily  used, 
it  will  separate  in  warm  weather  by  the  softening  of  the  lard,  and  is 
liable  to  oe  gritty  on  account  of  the  formation  of  crystals  of  oxalate 
of  potassa  in  the  extracts. 

Aconite  ointment  is  made  in  the  same  way  and  in  the  same  propor- 
tion, 3j  to  5j. 

Bed  precipitate  ointment  (ung.  hydr.  oxid.  rub.)  is  a  very  important 
preparation,  being  most  extensively  used  as  an  eye-salve  and  the  basis 
of  many  of  the  popular  medicines  of  that  description.  By  tritura- 
tion, the  oxide  becomes  changed  to  an  orange-colored  powder,  which 
imparts  a  similar  hue  to  the  ointment ;  it  is  variously  diluted  to  meet 
the  case  for  which  prescribed ;  when  it  becomes  rancid  it  assumes  a 
red  color,  or  changes  to  blue,  and  should  be  thrown  away. 

Fourth  Group. — In  which  the  Fatty  Ingredient  is  Chemically 

Changed. 

Ung.  hydrar^jri  nitratia.        A  powerful  stimalaDt,  "snb-caastic,"  and  alterative. 
Cerat.  plumbi  sabaoetatis.      A  cooling  sedatiye  application. 

This  group,  containing  one  each  of  the  officinal  classes  unguenia 
and  cerata,  has  been  reduced  by  the  transfer  of  ceratum  saponis,  by 
the  substitution  of  an  improved  process,  to  the  first  group. 

Citrine  Ointment. — The  first  named  is  made  by  adding  an  acid  solu- 
tion of  nitrate  of  mercury  to  a  mixture  of  lard  and  neat's  foot  oil 
heated  to  200°.  an  effervescence  occurs,  sometimes  inconveniently,  and 
by  stirring  with  a  wooden  or  horn  spatula  the  ointment  subsides  in 
the  form  of  a  beautiful  citrine-colored  mass  of  convenient  consistence, 
which  is  much  esteemed^ as  a  "sub-caustic"  application.    The  oil  un- 
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dergoes  a  change  in  this  process,  being,  as  is  supposed,  partially  con- 
verted into  elaidin  and  elaic  acid,  and  the  nitrate  of  mercury  bciwf 
reduced  to  a  yellow  sub-nitrate.  Owing  to  circumstances  not  fully 
understood  this  preparation  varies  much  in  consistence  and  in  col«, 
sometimes  too  by  age  it  is  changed  to  a  dark  color  by  the  depositioa 
of  sub-oxide  of  mercurv,  when  fusion  for  a  short  time  with  a  Uttle 
nitric  acid  will  restore  the  color. 

Ooular(t8  cerate  of  sub-acetate  of  lead  is  a  very  desirable  cooling  ap- 
plication, but  of  all  the  officinal  ointments  is  the  most  prone  to  change^ 
a  sort  of  lead  soap  is  formed  by  the  action  of  the  solution  of  sub- 
acetate  upon  the  melted  oily  mixture.  The  preparation  should  have 
a  rich,  yellowish-green  tinge,  derived  from  the  olive  oil,  and  a  pleasant 
odor  of  camphor,  without  rancidity.  If  perfectly  excluded  from  the 
air  it  will  keep  ^pretty  well,  but  should  be  made  in  small  quantity. 
When  of  a  white  color  and  rancid  odor  it  should  be  invariably  rejected 
as  worse  than  worthless.    (See  Extemporaneous  Process,) 

WORKING  FORMULAS  FOR  PREPARING  THE  CERATES  AND  OINTMENTS. 

Cerata. 
Ceratum  Adipis  U.S. P.    {Cerate  of  Lard) 

Ceratam  Simplex,  U.  S,  P.  1850. 

Take  of  Lard  eight  troyounces. 

White  wax  four  troyounces. 
Melt  them  together,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Cardharidts  U.S. P.     {Blistering  Cerate) 

Take  of  Cantharides,  in  very  fine  powder,  twelve  troyounces. 
Yellow  wax, 

Eesin,  each,  seven  troyounces. 
Lard  ten  troyounces. 
To  the  wax,  resin,  and  lard,  previously  melted  together,  and  strained 
through  muslin,  add  the  cantharides,  and,  by  means  of  a  water  bath, 
Keep  the  mixture  in  a  liquid  state  for  half  an  hour,  stirring  occa- 
sionally. Then  remove  it  from  the  water  bath,  and  stir  it  constantly 
until  cool. 

Ceratum  Cetacei  U.  S.  P.    {Cerate  of  Spermaceti.) 

Take  of  Spermaceti  a  troyounce. 

White  wax  three  troyounces. 

Olive  oil  five  troyounces. 
Melt  together  the  spermaceti  and  wax ;  then  add  the  oil  previously 
heated,  and  stir  the  mixture  constantly  until  cool. 

Ceratum  Extracti  Cantharidis  U.  S.  P.    (  Cerate  of  Extract  of  Cantluirides.) 

Take  of  Cantharides,  in  fine  powder,  five  troyounces. 

Stronger  alcohol  two  pints  and  a  half,  or  a  sufficient  quantity. 

Resin  three  troyounces. 

Yellow  wax  six  troyounces. 

Lard  seven  troyounces. 
Moisten  the  cantharides  with  stronger  alcohol,  pack  them  in  a  cylin- 
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drical  percolator,  and  gradually  pour  on  stronger  alcohol,  until  the 
liquid  passes  nearly  colorless.  Evaporate  the  filtered  liquid,  by  means 
of  a  water  bath,  to  the  consistence  of  a  soft  extract.  Mix  this  with 
the  resin,  wax,  and  lard,  previously  melted  together,  and  keep  the 
whole  at  the  temperature  of  212®  for  fifteen  minutes.  Lastly,  strain 
the  mixture  through  muslin,  and  stir  it  constantly  until  cool. 

Ceratum  Plumbi  Subacetatis  U.  S.  P.^    (  GoularcPs  Cerate.) 

Take  of  Solution  of  subacetate  of  lead  two  fiuidounces  and  a  half. 
White  wax  four  troyounces. 
Olive  oil  eight  troyounces. 
Camphor  thirty  grains. 
Mix  the  wax,  previously  melted,  with  seven  troyounces  of  the  oil. 
Then  remove  the  mixture  from  the  fire,  and,  when  it  begins  to  thicken, 
gradually  pour  in  the  solution  of  subacetate  of  lead,  stirring  con 
stantly  witn  a  wooden  spatula  until  it  becomes  cool.    Lastly,  add  the 
camphor  dissolved  in  the  remainder  of  the  oil,  and  mix  them. 

Ceratum  Resinse  U.  S.  P,    {Basilicon  Cerate.) 

Take  of  Eesin  ten  troyounces. 

Yellow  wax  four  troyounces. 

Lard  sixteen  troyounces. 
Melt  them  together,  strain  the  mixture  through  muslin,  and  stir  it 
constantly  until  cool. 

Ceratum  Resinse  Compositum  U.  S.  P.    {Deshler's  Salve.) 

Take  of  Resin, 

Suet, 

Yellow  wax,  each,  twelve  troyounces. 

Turpentine  six  troyounces. 

Flaxseed  oil  seven  troyounces. 
Melt  them  together,  strain  the  mixture  through  muslin,  and  stir  it 
constantly  until  cool. 

Ceratum  Sabinse  U.  S.  P.    {Cerate  of  Savine.) 

Take  of  Savine,  in  fine  powder,  three  troyounces. 
Resin  cerate  twelve  troyounces. 
Ether  a  sufficient  quantity. 
Moisten  the  savine  with  ether,  pack  it  firmly  in  a  cylindrical  per- 
colator, and  pour  on  ether  until  the  filtered  liquid  passes  nearly  color- 
less.    Evaporate  this  spontaneously  to  the  consistence  of  syrup,  add 
the  concentrated  liquid  to  the  resin  cerate,  softened  by  a  gentle  heat, 
and  mix  them  thoroughly. 

Ceratum  Saponis  U.  S.  P.    {Soap  Cerate) 

Take  of  Soap  plaster  two  troyounces 

White  wax  two  troyounces  and  a  half. 

Olive  oil  four  troyounces. 
Melt  together  the  plaster  and  wax,  add  the  oil,  and,  aft^er  continuing 
the  heat  a  short  time,  stir  the  mixture  until  cool. 

>  See  remarks  on  page  7^0,  and  Extemporaneous  Process,  page  766. 


Lard  a  troyounce. 
Bub  tlie  acid  first  with  the  water,  and  then  with  the  lai 
are  thoroughly  mixed,  avoiding  the  use  of  an  iron  spatuJ 

Unguentum  Adipis  U.  S.  P.     (  UnguerUum  Simplex,  Phi 

Take  of  Lard  eight  troyounces. 

White  wax  two  troyounces. 
Melt  them  together  with  a  moderate  heat,  and  stir  the  j 
Btantly  while  cooling. 

Ungitentum  Antimonii  U.  S.  P.    {Tartar  Emetic  Oin 

Take  of  Tartrate  of  antimony  and  potassa,  in  very  f 
one  hundred  and  twenty  grains. 
Lard  a  troyounce. 
Kub  the  powder  with  a  little  of  the  lard,  then  add  the 
and  thoroughly  mix  them. 

Unguentum  Aquse  Bosse  U.  S.  P.     {Cold  Cream, 

Take  of  Oil  of  sweet  almond  three  troyounces  and  a  ht 
Spermaceti  a  troyounce. 
White  wax  one  hundred  and  twenty  grains, 
Eose  water  two  fluidounces. 

Melt  together,  by  means  of  a  water  bath,  the  oil,  spei 
wax ;  then  gradually  add  the  rose  water,  and  stir  the  n 
stantly  while  cooling. 

Unguentum  Belhdonnse  U.  S.  P.     {Ointment  of  Bellas 

Take  of  Extract  of  belladonna  sixty  grains. 
Water  half  a  fluidrachm. 
Lard  a  trovounce. 


MKRCUBIAL   OINTMENTS.  788 

UnguerUum  Oreasoti  TJ.  S.  P.    (OifUment  of  Creosote.) 

Take  of  Creosote  half  a  flaidraclim. 

Lard  a  troyounce. 
Mix  them. 

Unguenium  Oallw  U.S.  P.    {Gall  Ointment.) 

Take  of  Nutgall,  in  very  fine  powder,  a  troyounce. 

Lara  seven  troyounoes. 
Mix  them. 

Unguentum  Hydrargyri}  U.  S.  P.    {Ointment  of  Mercury.) 

Take  of  Mercury  twenty -four  troyounces. 
Lard, 

Suet,  each,  twelve  troyounces. 
Eub  the  mercury  with  a  troyounce  of  the  suet  and  a  small  portion 
of  the  lard  until  the  globules  cease  to  be  visible,  then  add  the  re- 
mainder of  the  lard,  and  of  the  suet  softened  with  a  gentle  heat,  and 
thoroughly  mix  them. 

Ungxientum  Hydrargyri  Ammoniaii  U.  S.  P.     (  White  Precipitate 

Ointment.) 

Take  of  Ammoniated  mercury,  in  very  fine  powder,  forty  grains. 

Ointment  of  lard  a  troyounce. 
Mix  them. 

Unguentum  Hydrargyri  Nitratis*  U.  S.  P.    {Citrine  Ointment.) 

Take  of  Mercury  a  troyounce  and  a  half. 

Nitric  acid  three  troyounces  and  a  half. 
Neatsfoot  oil  twelve  troyounces. 
Lard  four  troyounces  and  a  half. 
Dissolve  the  mercury  in  the  acid,  then  heat  together  the  oil  and 
lard  in  an  earthen  vessel,  and  when  the  temperature  reaches  200®,  re- 
move the  mixture  from  the  fire.    To  this  add  the  mercurial  solution, 
and,  with  a  wooden  spatula,  stir  constantly  so  long  as  efiervescence 
continues^  and  afterwards  occ^onally  untU  the  ointment  stiffens. 

Unguentum  Hydrargyri  Oxidi  Bubri  U.  S.  P.     {Bed  Precipitate 

Ointment.) 

Take  of  Bed  oxide  of  mercury,  in  very  fine  powder,  sixty  grains. 

Ointment  of  lard  a  troyounce. 
Add  the  oxide  of  mercurv  to  the  ointment  previously  softened  with 
a  gentle  heat,  and  thoroughly  mix  them. 

This  ointment  should  have  a  distinctly  orange-color,  and  shonld  be  free 
from  rancidity  and  grit 

I  This  ointment  is  nsnaUj^  made  hy  manafaotnrers  on  a  large  scale,  as  it  sometimes 
contains  only  one  part  of  meronry  to  two  or  three  of  the  nnctaons  ingredients.  When 
ordering  it,  the  physician  should  specify  **  one-half  mercurtf.**  Its  uses  are  namt*roas, 
one  of  the  chief  of  which  is  that  of  inducing  the  meronrial  impression  hy  its  applica- 
tion to  the  thighs,  armpits,  ho.  The  numerous  curious  synonyms  applied  to  this  oint- 
ment it  would  be  interesting  to  collect. 

<  Good  neat's  foot  oil  is  not  always  at  hand,  and  I  am  in  the  habit  of  substituting 
butter  for  it  and  the  lard,  making  a  uniformly  sweet  and  elegant  ointment.  The  uitrio 
acid  should  be  of  the  full  officinal  strength,^  sp.  gr.  1.42, 


Iodide  of  potassium  thirty  grains. 
"Water  thirty,  minims. 
Lard  a  troyounce. 
Eub  the  iodine  and  iodide  of  potassium  first  with  the 
then  with  the  lard  until  they  are  thoroughly  mixed. 

Unguentum  Picis  Liquidse  U.  S.  P.    {Tar  Ointmer 

Take  of  Tar, 

'  Suet,  each,  twelve  troyounces. 

Mix  the  tar  with  the  suet  previously  melted  with  a  moci 
and,  having  strained  the  mixture  through  muslin,  stir  it 
while  cooling. 

Ungxcentum  Plumbi  Oarhonatia  U.  S.  P.    {Ointment  of  Ca\ 

Lead.) 

Take  of  Carbonate  of  lead,  in  very  fine  powder,  eighty  ( 

Ointment  of  lard  a  troyounce. 
Add  the  carbonate  of  lead  to  the  ointment  previously  soi 
a  gentle  heat,  and  thoroughly  mix  them. 

Unguentum  Potassii  lodidi  U.  S.  P.    {Ointment  of  Iodide  of  1 

Take  of  Iodide  of  potassium,  in  fine  powder,  sixty  g^rain; 

Water  a  fluidrachm. 

Lard  a  troyounce. 
Dissolve  the  iodide  of  potassium  in  the  water,  and  mix  tl 
with  the  lard. 

Unguentum  Stramonii  U.S. P.    {Ointment  of  Stramon 

Take  of  Extract  of  stramonium  sixty  grains. 
Water  half  a  fluidrachm. 
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Vnguenium  Sulphuris  looUdi  TJ.  S.  P.   {Ointment  of  Iodide  of  Sulphur.) 

Take  of  Iodide  of  sulphur  thirty  grains. 

Lard  a  troyounce. 
Bub  the  iodide  of  sulphur,  first  reduced  to  a  fine  powder,  with  a 
little  of  the  lard,  then  add  the  remainder,  and  thoroughly  mix  them. 

Unguentum  Tabaci  U.  S.  P.    {Ointment  of  Tobacco.) 

Take  of  Tobacco,  in  fine  powder,  half  a  troyounce. 
Lard  eight  troyounces. 
Water  a  sufficient  quantity. 
Moisten  the  tobacco  with  a  little  water,  introduce  it  into  a  conical 
glass  percolator,  and,  having  pressed  it  firmly,  pour  water  upon  it  until 
fi)ur  fluidounces  of  filtered  liquid  have  passed.    Evaporate  this  to  the 
consistence  of  a  soft  extract,  and  mix  it  thoroughly  with  the  lard. 

Unguentum  VercUrise  U.  S.  P.    {Ointment  of  Veratria.) 

Take  of  Veratria  twenty  grains. 

Lard  a  troyoimce. 
Bub  the  veratria  with  a  little  of  the  lard ;  then  add  the  remainder 
and  thoroughly  mix  them. 

Unguentum  Zinci  Oxidi  U.  S.  P.    {Ointment  of  Oxide  of  Zinc.) 

Take  of  Oxide  of  zinc  eighty  grains. 

Lard  a  troyounce. 
Mix  them. 

Selections  from  Unofficikal  Cerates  and  OiNTicsNTa 

Glycerin  Ointment.    (J.  H.  Eckey.) 

Take  of  Spermaceti Sss. 

White  wax 5j. 

Oil  of  almonds f  3ij. 

Glycerin fij. 

Melt  the  wax  and  spermaceti  with  the  oil  of  almonds  at  a  moderate 
heat ;  put  these  into  a  wedgewood  mortar,  add  the  glycerine  and  tri- 
turate until  cold. 

Glycerine  can  only  be  incorporated  with  fats  when  they  are  softened  to 
about  its  consistence ;  it  is  not,  like  an  oil,  a  solvent  for  fats.  This  is  a  bland 
and  pleasant  application,  which  if  desired  may  be  appropriately  perfamed 
to  render  it  more  popular. 

Cold  Orcam.    (Dr.  L..Tumbull's  Eecipe.) 

Take  of  White  wax  5j. 

Oil  of  almoids f  Siv. 

Eose-water f^ij. 

Borax  Sss. 

Oil  of  roses n^  v. 

Let  the  wax  be  melted  and  dissolved  in  the  oil  of  almonds  by  a 
gentle  heat,  then  dissolve  the  borax  in  the  rose-water  and  add  the 
solution  to  the  heated  oil,  stirring  constantly  till  cool ;  then  add  the 
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oil  of  roses,  stirring.  It  is  well  to  warm  the  rose-water  a  little,  or  k 
add  it  to  the  ointment  before  it  is  much  cooled,  thus  preventing  anj 
granulation  of  the  wax. 

Tbas  prepared,  cold  cream  is  a  beantifal  snow-white,  smooth,  bland  oiat- 
ment,  about  the  consiBtence  of  good  lard,  and  an  admirable  sabatitate  for 
that  excipient  It  is  too  soft  for  a  conyenient  lip  salye,  and  the  following  it 
preferred  : — 

Rose  Lip  Salve. 

Take  of  Oil  of  almonds Siij, 

Alkanet 3y- 

Digest  with  a  gentle  heat  and  strain ;  then  add — 

White  wax 

Spermaceti 

Melt  with  the  colored  oil  and  stir  it  until  it  begins  to  thicken,  then 
add— 

Oil  of  rose  geranium gtt  xxiv. 

This  may  be  pat  into  small  metallic  boxes  for  tiie  waistcoat  pocket. 

JSlemi  OinimenL 

Take  of  Elemi  (resin) 5ij. 

Simple  cerate 3ij. 

Resin  cerate  

Peruvian  balsam 

Fuse  together  and  mix  thoroughly. 

It  is  much  prescribed  by  Prof  Pancoast,  of  the  Jefferson  Medical  College, 
as  an  elegant  substitute  for  resin  cerate. 

The  London  Pharmacopoeia  contains  another  formula,  which  nearly 
agrees  vrith  the  following  of  the  Prussian  Pharmacopoeia : — 

Take  of  Elemi, 

Turpentine, 

Suet, 

Lard,  each,  equal  parts. 
Fuse,  and  mix. 

Extemporaneous  Cerate  of  Subacetate  of  Lead. 

B. — Liq.  plumbi  subacetatis f  5ijfli. 

Linimenti  camphor® 3ss. 

Cerati  adipis 3xij. 

Mix  together  on  a  tile. 

An  excellent  combination  of  this,  attributed  to  Dr,  Parrish,  Senior, 
is  as  follows : — 

Compound  Cerate  of  Lettt. 

B. — Cerat.  plumbi  subacet., 

Cerat.  simp.,  aa 3». 

Hydrarg.  chlor.  mit., 

Pulveris  opii,  aa Jj, 

Mix. 

in  cutaueoas  eruptions  of  local  character. 
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Improved  Tobacco  OifUment. 

Take  of  Tobacco  leaves Sv. 

Vinegar Oij. 

Digest  the  leaves  in  the  vinegar  till  evaporated  to  Oss ;  strain  and 
express  the  liquid,  then  evaporate  by  moderate  heat  to  about  fsiij ; 
triturate  this  with 

Extract  of  belladonna Sj. 

Then  take  Camphor  in  powder ^Yiaa, 

Besin  cerate  Sviss. 

Mix  these  by  fusion  at  a  moderate  heat,  and  incorporate  them  with 
the  mixed  extracts  of  tobacco  and  belladonna. 

This  is  a  very  superior  stimnlating  and  anodyne  application,  first  published 
by  Wm.  J.  AliinsoD,  of  Burlington,  N.  J. 

Garlic  OifUmerU. 

Take  of  Fresh  garlic 2  or  8  cloves. 

Lard Sj. 

Digest  at  a  moderate  heat  for  half  an  hour  and  strain ;  a  useful 
application  to  the  chest  in  croup. 

Ung.  cantharidiSf  dismissed  from  the  late  edition  of  the  Pharmaco- 
poeia/ is  made  by  the  use  of  boiling  water  as  the  solvent,  and  the  aque- 
ous extract  is  incorporated  with  the  resin  cerate,  which,  as  in  the  case 
of  savine  ointment  in  the  last  group,  is  used  as  a  vehicle.  These  two 
ointments  are  chiefly  used  for  the  same  purpose,  as  stimulating  appli- 
cations to  blistered  surfaces. 

Care  mast  be  taken  to  distinguish,  in  prescriptions,  between  the  cerate 
and  ointment  of  cantharides ;  the  former  being  blistering  cerate,  and  the 
latter  only  a  stimulating  dressing  for  blisters. 

Aconiiia  Ointment, 

Take  of  Aconitia gr.  xvj. 

Olive  oil 388. 

Triturate  together,  and  then  incorporate  with 

Lard 3j. 

A  good  substitute  for  this  very  expensive  preparation,  will  be  found  among 
the  liniments. 

No.  145. — Tetter  Ointment  prescribed  by  the  late  Dr.  S.  G,  Morton, 

Take  of  Calomel, 

Alum  (dried),  in  powder, 

CarbonatQ  of  leaa. 

Oil  of  turDgntine,  each  ....    Jy. 

Simple  oiqfetient Siss. 

Triturate  the  powders  together  till  they  are  impalpable  and 
thoroughly  mixed,  then  incorporate  them  with  the  oil  and  cerate. 

This  is  one  of  the  very  best  ointments  of  its  class,  as  proved  by  trials 
during  a  series  of  years. 

The  mode  of  using  it  is  to  apply  it  at  night,  wash  off  with  pure  Castile 
soap  in  the  morning,  wipe  dry,  and  dust  with  pare  starch. 


768 


CSBATSS,  OINTMENTS,  AND  LINIXBKT8. 


Tetter  Olniment  prescribed  by  Dr.  Physic, 

B. — Hydrarg.  ammoniat. 
Hydrarg.  chlor.  corros. 
Alcoholis 
Plumbi  acetatis 
Adipis  . 


9j. 


3ss. 
3j. 


Triturate  the  corrosive  chloride  with  the  alcohol,  add  the  white  pre- 
cipitate and  sugar  of  lead,  and  make  an  ointment,  to  be  applied  twice 

daily. 

A  Salve  resembling  "Becker's  Eye  Balsam.^ 

Take  of  Calamine 

Tutty,  of  each Siss. 

Eed  oxide  of  mercury     .         .        .        .         •     5vj- 

Camphor,  in  powder 3j. 

Almond  oil 3j- 

White  wax .^isB. 

Fresh  butter Sviij. 

Reduce  the  mineral  substances  to  a  very  fine  powder,  and  incor- 
porate with  the  oil  in  which  the  camphor  has  been  dissolved  with  the 
wax  and  butter  previously  melted  together.  The  butter  must  be 
deprived  of  salt,  if  present,  by  washing  with  warm  water. 

The  reputation  of  Becker's  Eye  Balsam  is  widely  extended. 

Compound  Iron  Ointment. 

Take  of  Common  iron  rust .^iijss. 

Powdered  red  oxide  of  mercury      .        .         .  3j,  5j. 
Make  into  an  impalpable  powder,  and  add  to 

Washed  lard 3ij. 

For  the  care  of  chronic  inflammation  of  the  eyelid  (conjunctiya),  parti- 
cnlarly  of  a  scrofulous  character,  eruptions  on  the  face  and  body  of  joaog 
children,  &c. 

Unguentum  Oretse.    (Westminster  Hospital.^) 

Take  of  Prepared  chalk 5ij. 

Olive  oil 3is8. 

Lard Sitss. 

Mix. 

Ung,  Picis  c.  Sulphure,    (Middlesex  Hospital.') 

B. — Sulphur  and  tar,  of  each 2  drachms. 

Hydro-sulphuret  of  ammonia        ....    5  minims. 

Prepared  chalk .,.•.!  drachm. 

Lard  to  make      .        .        .        .        .^      .        .     7  drachms. 
Mix.  ♦ 

Unguentum  Ferri  Chloridi.  {ffsemostatic  OintmentS) 

B.— Ferri  chloridi Jij. 

Axungia 3j. 

Misce.  "^ 


>  From  Squire's  Pharm.  of  London  Hospitals. 
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Ointment  of  Cod-Liver  Oil^ 

Take  of  Fresh  cod-liver  oil 7  parts. 

White  wax, 

Spermaceti,  of  each 1  part. 

Melt  together,  stirring  as  it  cools. 

This  is  nsed  in  ophthalmia  and  opacity  of  the  cornea,  either  alone  or 
combined  with  a  little  citrine  ointment,  also  as  a  friction  or  dressing  for  scro- 
faloas  indurations  and  sores,  in  rheumatism,  stiff  joints,  and  seyeral  skin 
diseases.  It  is  said  to  haye  been  nsed  in  porrigo  or  scald-head  when  other 
remedies  have  failed. 

Ointment  of  Oroton  Oil 

Take  of  Croton  oil w\,xxx. 

Lard  (softened) Sj. 

Mix  well. 

Rubefacient  and  counter-irritant  in  rheumatic  and  other  diseases.  When 
nibbed  repeatedly  on  a  part  it  produces  redness  and  a  pustular  eruption. 

ffu/elancPs  Stimulating  Ointment, 

Take  of  Beef  gall Jiij. 

White  soap 3iij. 

Althea  ointment Sj. 

Petroleum 3i> 

Mix  by  the  aid  of  heat,  and  as  it  cools  add 

Powd.  carbonate  of  ammonia  ....  Jss. 

"     camphor 3j. 

Triturate  together. 

Althea  ointment  is  still  officinal  in  most  European  Pharmacopoeias ; 
but  some  have  discontinued  it  for  the  use  of  the  mucilaginous  decoc- 
tions of  marshmallow  root  and  flaxseed.  Bavarian  and  Greek  Pharma- 
copoeias order,  instead  of  it,  an  ointment  of  yellow  wax  and  lard, 
colored  by  turmeric.  The  following  embraces  the  directions  of  the 
French  Codex  of  1839  :— 

Take  of  Powdered  foenugreek 2  parts. 

Olive  oU 82    " 

Digest  for  six  hours,  strain  and  add — 

Yellow  wax 8  parts. 

Burgundy  pitch      .        .        •        .    4     " 
Turpentine 4     " 

Strain,  and  stir  until  cool. 

Pile  Ointment. 

Take  of  Acetate  of  ]i||rphia gi*.  ▼• 

Tannic  acid fss. 

Liniment  of  subacetate  of  lead        .        .        .  fjss. 

Simple  ointment 5vij. 

Triturate  the  tannic  acid  first  with  the  liniment^  and  then  incorpo- 
rate it  with  the  ointment. 
49 


• 
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LlKIKENTiL.  17.  S.  P.     (LlNllCW 

These  are  fluid  or  semifluid  preparations  des 

npoD  the  surface,  and  either  covered  by  liDt  or 

tially  absorbed.    The  officiaal  members  of  this 

the  following  syllabus. 

The  Officinal  Linimbnts 
Qtkjup  l.-^Tn  U)fmh  the  Oily  Ingredient  is  pi 

Lialmentnm  ammODiM         J  Ammonia  water,  tSJ.      \,^ 
(Volatila  liniment.) 
Llnlmentom  otJela 


Linimentnm  upouli. 


FluEBeed  oil,  S 
Cutlle  eoap,  JIJ. 
C«iiq.hor,  %]. 
Oil  roiemsty,  t3t]. 
Aloohol,  OJ. 
WaUn-,  rjfj. 


Geodp  2. — Oily  Mixtura. 


Ltnlm.  oantharidia. 

"  oblonfarnil. 
Linlm.  t«rebintbln«. 
(KenttBh'B  ointmeDt.) 


f  CaatbaridM,  JJ. 
tOil  tnnwiillne  Om. 
f  Camphor  1  p. 
\  OliTe  (dl  4  p. 

( Chldrofonn,  S"J> 
\  Olive  oil,  Siv. 

I  BcBin  aerate,  tb). 
1  (Ml  tnipanttne  Om. 


J-Trfti 
JBhal 
lesm 


I  THB  LINIMBNTB 

Volatile  liniment  is  a  powerful  etimulant,  mu( 
irritant  in  sore  throats,  and  also  iii  rheumatism. 

Lime  liniment  is  applied  with  the  most  happy 
and  bums ;  it  is  one  of  the  most  useful  of  prepi 
caries'  daily  routine  of  minor  surgery. 

Soofp  linitnent  is  a  use^l  application  for  airail 
tile  liniment,  but  less  active ;  it  is  also  readily 
containing  no  oil  which  is  not  saponified. 

Opodeldoc,  formerly  officinal  under  the  name  o 
Camphorata,  but  dismissed  &om  the  last  edition 
tion  to  sprains,  rheumatic  pains,  &a. ;  it  is  put  uj 
vials,  into  which  the  finger  ia  inserted,  to  BOfte 
differs  from  officinal  soap  liniment  chiefly  in  be 
oil  soap,  which  thickens  into  a  soft  mass  when  i 

lAniment  of  ^xmish  fiiea,  though  usually  ap| 
and  rubefacient,  is  capable  of  use  aa  a  veaic^t, 
and  covered  to  oonfine  its  vapor.  ^ 

Camphor  liniment  ia  well  adapted  as  a  vehio 
applied  in  the  form  of  stimulating  liniment ;  it 
aq.  ammoniee,  as  in  Linim.  Ammonia  Camphon 

Kentish's  ointment,  though  so  different  from  li 
nearly  the  same  cases;  it  ia  applied  to  recent  bi 
inflammation,  called  "the  fire,"  subsides. 
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Linimentum  Ammcnia  U.  S.  P.    (  Volatile  Liniment.) 

Take  of  Watef  of  Ammonia  a  flaidoxmoe. 

Olive  oil  two  troyounces. 
Mix  them. 

Linimentum  Oalcis  U.  S.  P.    {Lime  Liniment.) 

Take  of  Solution  of  lime  eight  flaidomice& 

Flaxseed  oil  seven  troyounces. 
Mix  them. 

Linim^entum  Oamphorm  U.  S.  P.    {Liniment  of  Camphor) 

Take  of  Camphor  three  troyounCed. 
Oli^ve  oil  twelve  troyounces. 
Dissolve  the  camphor  in  the  oiL 

Linimentum  thntharidis  XJ.  S.  P.   {LinimefU  of  OaniharideB.) 

Take  of  Cantharides,  in  fine  powder,  a  troyounce. 

Oil  of  turpentine  hiuf  a  pint. 
Digei^  the  cantharides  with  the  oil  for  three  houm  in  4  dose  Vessel, 
by  means  of  a  water  bath,  and  strain. 

Linimentum  Chhroformi  TJ.  S.  P.    {Linim/eTU  of  Chloroform) 

Take  of  Purified  chloroform  three  troyounces. 

Olive  oil  four  troyounces. 
Mix  them. 

Linimefdum  Saponis  U.  S.  P.    {Soap  Liniment) 

Tinotnra  Sapoais  Camphorsta,  Phann.  1850. 

Take  of  Soap,  in  shavings,  four  troyounces. 
Camphor  two  trovounces. 
Oil  of  rosemary  ualf  a  fiuidounce. 
Water  four  fluidounces. 
Alcohol  two  pints. 
Mix  the  alcohol  and  water,  digest  the  soap  with  the  mixture,  by 
means  of  a  water  bath,  until  it  has  dissolved ;  then  filter,  and,  having 
added  the  camphor  and  oil,  mix  the  whole  thoroughly  together. 

Linimentum  Terebinthinae  TJ.  S.  P.    (Kentish's  Ointment.) 

Take  of  Besin  cerate  twelve  troyounces. 

Oil  of  turpentine  half  a  pint. 
Add  the  oil  to  the  cerate  previously  melted,  and  mix  them. 

D|[orriciNAL  Liniments. 

Linimentum  Ammonim  (hmphorata. 

Take  of  Camphor  liniment 2  parts. 

Water  of  ammonia 1  part. 

Mix. 

An  Improvement  on  volatile  liniment,  having  the  additional  advantage 
of  camphor. 
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Liniment  prescribed  in  Catarrhal  Chroup, 

Take  of  Camphor        .        .        .        .         •         .         .    5ii  3ij. 

Oil  of  turpentine f  3j. 

Make  a  solution. 

Liniment  of  Tannin, 

Take  of  Tannic  acid •         .    Sj. 

Glycerin         .......    f5j. 

Make  a  solution. 

This  is  adapted  to  the  treatment  of  sore  nipples  and  engorgements  of  tk 
neck  of  the  uterus ;  it  may  be  dilated  ¥rith  water  at  pleasure. 

Linimentum  Plumhi  Svbacetatia. 

Mix  Solution  of  subacetate  of  lead, 

Glycerin,  of  each .        .        .        .         .  .         .    f  3j. 

This  is  designed  to  enable  the  physician  to  apply  snbacetate  of  lead  ia  i 
concentrated  form,  and  to  facilitate  its  dilation  with  neutral  liquids,  withoi 
its  becoming  so  readily  decomposed. 

Linimentum  Acaniti  Radicia,    (Pro£  Procter.) 

Take  of  Aconite  root,  in  powder         ....    Sir. 

Glycerin .    f3ij. 

Alcohol .    q.  a 

Macerate  the  aconite  with  half  a  pint  of  alcohol  for  24  hours,  Hm 
pack  it  in  a  small  displacer,  and  add  alcohol  gradually,  until  a  pinto( 
tincture  has  passed.  Distil  off  f  Sxij,  and  evaporate  to  f  3^j ;  to  tb 
add  alcohol  3ij  ai^d  the  glycerin. 

This  is  intended  to  sabstitate  ointment  of  aconitia  as  an  external  aac^- 
thetic  application.  Cat  a  piece  of  lint  of  the  required  size,  and  satante  fl 
with  the  liniment ;  when  applied,  it  shonld  be  covered  with  oiled  silk,  shoiM 
be  used  with  great  care,  and  never  on  an  abraded  surface.  It  is  a  powcifB! 
poison. 

Linimentum  Hyperici.    (Red  Oil,) 

Take  of  Flower  of  hypericum  (fresh),  a  convenient  quantity. 

Olive  oil,  sufficient  to  cover  it. 
Macerate  in  the  sun  for  fourteen  days,  express  and  strain. 

A  well-known  popular  application  to  recent  bruises  and  sprains. 
The  flowers  of  hypericum  (St.  John^s  wort)  are  also  used  intemallj  in  tin 
form  of  tincture  and  infusion. 


Milk  of  Roses  for  Chapped  Hands j  Ac, 

Take  of  Almonds,  blanched 
Eose-water 
White  wax 
Almond  oil 
White  Castile  soap 
Honey 
Cologne 

Oil  of  bitter  almond 
Oil  of  rose  geranium 
Glycerin 


3J. 
fovnj. 

3ij. 

5y. 

f5j. 
gtt,  iv. 
gttv, 
fjss. 
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Blanch  the  almonds  and  beat  to  a  paste,  adding  the  rose-water,  heat 
this  to  about  212^  and  incorporate  with  the  white  wax,  almond  oil  and 
soap  melted  together,  then  add  the  other  ingredients. 

Directions, — After  washing  the  hands  ¥rith  warm  water  and  castile  or 
palm  soap,  apply  the  milk  of  roses,  rubbing  it  thoroughly  in,  then  wipe  the 
hands  with  a  dry  towel. 

Arnica  Liniment.   (  Olycerok  of  Arnica) 

Take  of  Arnica  flowers,  bruised        ....    4  ounces. 
Glycerin  1  pound. 

Digest  at  a  moderate  temperature  on  a  water  bath,  express  and 
strain,  or  preferably,  with  Smith's  steam  displacer,  displace  the  gly- 
cerin by  steam  pressure. 

For  this  preparation,  the  cheap  impure  glycerin  of  commerce  answers  an 
excellent  purpose. 

Linimentum  Sulphwris. 

B. — Sulphur,  prsscip., 
Almond  oil. 
Lime-water. 
Triturate  the  sulphur  with  the  oil  and  add  lime-water  in  slight 
excess ;  shake  it  thoroughly  together  and  dispense  in  a  wide-mouth 
vial. 

This  is  designed  as  an  improvement  on  sulphur  ointment 

Glycerin  Lotion,  ' 

Take  of  Rose-water ,1  pint 

Quince  seed 2  drachms. 

Macerate,  strain,  and  add — 

Glycerin 1ft. 

This  is  an  elegant  application  to  chapped  hands,  and  may  do  very  well 
for  a  hair  dressing.  Rose-water  may  be  substituted  by  orange-flower  water, 
or  other  aqueous  perfume. 

Liniment  of  Iodide  of  Potassium. 
Take  of  Common  soap 3j,  3'vj. 


fiviiiss. 

3iss. 

iSiss. 

38S. 


Alcohol 

Iodide  of  potassium     . 

Water 

Oil  of  garden  lavender 
Dissolve  the  soap  in  the  alcohol  by  the  means  of  a  gentle  heat,  and 
filter,  if  it  is  not  perfectly  transparent ;  then  add  the  oil  of  lavender 
and  the  iodide  of  potassium  dissolved  in  the  water,  mix,  and  bottle 
while  warm. 

The  strength  of  this  liniment  is  about  one  drachm  to  the  ounce. 

Cfelatinized  Chloroform. 

Take  of  Chloroform, 

White  of  egg,  of  each  ....    fjvj. 

Put  them  into  a  wide-mouth,  two  ounce  vial,  shake  it,  and  allow  it 
to  stand  for  three  hours. 

This  is  applied  as  a  local  anaesthetic  with  remarkable  success. 


PUBTIBS,  FLABHATA,  AND  OAT 


CHAPTER  VII. 

plastbrs,  plabmata,  akd  cataf 

Ehplastra.  (Plastbbs.) 
Thksb  are  external  applications  of  a  consistent 
and  of  such  tenacity  and  adhesiveness  at  the  tei 
that  when  warmed  and  applied  they  will  adh< 
used  for  tiro  principal  objects :  1st,  to  famish  n 
to  protect  the  part  from  the  air ;  and,  2d,  to  coe 
especially  of  a  stimulant  and  discntient  characb 
Id  the  chapter  on  Fixed  Oils,  the  subject  o: 
properties  of  lead  plaster,  oleo-mai^;arate  of  1( 
This  preparatiou  is  the  basis  of  most  plasters,  t 
number  are  made  from  resinous  substances  whic 
the  appropriate  head  on  pages  481  to  588. 

In  accordance  with  the  general  plan  of  this  i 
sented  embracing  the  composition  of  the  officina 
upon  them,  and  the  working  formulas  &om  t] 
appended  with  selections  from  tmof&cinal  form 
directions  for  their  preparation,  and  the  mode  o 
low. 

Emplastba. — Syllabua  of  Officinal 


Emp.  plumbi. 
Emp.  reelnB. 


(3eti  page  G4H.}     Diaoh/lon  pUit«r. 
I  I  i>Hrt  p.  resin. 
\  6  pAtts  l«ul  plMt«r. 


Emp.  upoDJt. 
Emp.  belladoDDM. 


Emp.  oplt. 


Emp.  kBsafcetidn. 


(  f>  psrU  Iflul  plMt«r. 
t  1  part  kIo.  axtraot. 
)  2  parts  r«gin  plutar. 
{ 1  part  eit.  opium. 
<  3  parU  B.  pttoh. 
( 12  parts  lead  plaitar- 

(2  p&rts  asasfntida. 
2  parU  lead  plaster, 
1  part  galbanam. 
1  part  jellow  wax. 
(8  part*  galbaDum. 
I  pari  tarpaotlna. 
3  part*  B.  pitch. 
30  parts  lead  plaitor. 
13  part*  tneroary. 
1  part  DliT«  oil. 
1  part  r«iit>. 
6  p«Tt«  lead  plMter. 
f  G.  msln,  pnrlfled  by  dil. 
\      acet.  aoia. 

fAtmnonlaa  nj. 
Uetonry  JiiJ. 
Olire  oil  3J. 
Solpbor  gr.  riij. 


}  Vm 


>.  galbaol  w 


Hmp.  hydrargyri. 


Emp.  ammoniMl. 


X^ 
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Eu.p.ferH.  1 8  par.  lead  p^^^^^         j      ^,,,,^^/ 

Emp.  pioU  Burgundio*.    |  Pj^rt"^.  wa^.*"*^  }  Stomgthwiing  plMter. 

Emp.  plois  oantdensis.     |  }'l^'^,^,J^'  ^^^^     }  Strengthening,  anodyne. 
S-P--'-  {a*i:;"Sr     }  8tl«-l«t. -bcrant. 

Bmp.  ploU  cam  o«,th.     { I  ^^^of^t  c^th.  }  Warming  pl«ter. 

v^       _.x^^  It  J  1  P*>^  tart,  antim.  1  Counter  irritant  prodooing 

Kmp.  antimonlL  \  4  parta  B.  pitch.  /      "puatuUtion." 

BBMABKS  ON  THB  OFFICINAL  PLA8TBBS. 

Lead  plaster  associated  with  soap  is  rendered  less  adhesive  and  more  bland 
in  its  characters,  famishing  an  emollient  preparation,  Soap  piaster,  ofven 
confounded  with  soap  cerate. 

By  mixing  with  resin,  lead  plaster  is  rendered  more  adhesive,  and  some- 
what more  irritating,  this  is  Resin  plaster ^  a  verj  familiar  preparation,  and, 
when  spread  on  cotton  cloth,  constitutes  Adhesive  plaster  cloth.  Some 
elegant  plaster  cloths  are  also  prepared  in  which  this  excellent  **  body"  is 
incorporated  with  mercury,  belladonna,  opium,  &c.,  and  spread  upon  cotton, 
linen,  or  silk  fabrics. 

These  should  be  kept  in  tin  cans,  and  when  disposed  to  crackle,  should  be 
held  to  the  fire  till  fused  on  the  surface,  and  then  laid  away  to  cool  thoroughly 
before  being  again  rolled  up. 

The  skilf^il  association  of  the  medicinal  substances  prescribed  in  the  offi- 
cinal plasters,  is  accomplished  mainly  by  fusion  and  stirring  together.  Bel- 
ladonna and  Aconite  plasters  are  made  by  incorporating  the  alcoholic  ex- 
tracts with  resin  and  lead  plaster,  the  extracts  being  softened  and  added  as 
the  plasters  thicken  by  cooling.  Opium  plaster  by  the  direction  of  the 
last  Pharmacopoeia  is  made  from  aqueous  extract  of  opium. 

In  Mercurial  plctster  the  globules  of  mercury  are  extinguished  by  the 
use  of  resin,  and  in  Plaster  of  ammoniac  with  mercury  a  little  sulphur 
and  oil  are  used  to  extinguish  the  mercury  before  associating  it  with  the 
ammoniac. 

Ammoniac  plaster  is  peculiar  in  its  mode  of  preparation  ;  it  consists  of 
the  pure  g^m-resin  as  dissolved  in  vinegar,  strained  and  evaporated.  Assa- 
fodida  and  other  imperfectly  soluble  gum  resins  are  purified  by  solution  in 
alcohol,  and  evaporation  to  bring  them  to  a  suitable  condition  for  incorpo- 
ration into  this  form.  A  small  proportion  of  these  plasters  sold  by  manu- 
facturers come  up  to  the  officinal  standard. 

WOBONG  EOBMULAS  FBOM  THE  PhABMACOFCEIA. 

JEmplastrum  Resinm  U.  S.  P.  {Adhesive  Plaster,) 

Take  of  Resin,  in  fine  pow3er,  six  troyounces. 
Plaster  of  leaa  thirty-six  troyounces. 
To  the  plaster,  melted  over  a  gentle  fire,  add  the  resin,  and  mix 
them. 
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Empkutrwm  Saponin  U.  S.  P.    {Soap 
Take  of  Soap,  sliced,  four  troyouncea. 

Plaster  of  lead  thirty-six  troyouncea. 
Water  a  auf&cient  quantity. 
Rub  the  soap  with  water  until  brought  to  a  ee: 
mix  it  with  the  plaster,  previously  melted,  and  be 
Gi^tence. 

Emphd&um  Belladonnm  U.  S.  P.     {PlaaUr  i 
Take  of  Alcoholic  extract  of  belladonaa  a  tro; 

Resin  plaster  two  troyouncea. 
Add  the  extract  to  the  plaster,  previously  m 
water  bath,  and  mix  them. 

Emplastrum  Qalbani  CkymposUum  U.S. P.    {Co 

Qalhanum^ 
Take  of  Galbanum  eight  troyouncea. 
Turpentine  a  troyounce. 
Burgundy  pitch  three  troyouncea. 
Plaster  of  lead  thirty-aii  troyouncea. 
To  the  galbanum  and  turpentine,  previously 
strained,  add  first  the  Burgundy  pitch,  and  an< 
melted  over  a  gentle  fire,  and  mix  the  whole  toge 

EmplasiTum  Hydrargyri  U.  S.  P.    {Plasta 
Take  of  Mercury  six  troyouncea. 
Olive  oil, 

Rcain,  each,  two  troyounces. 

Plaster  of  lead  twelve  troyouncea. 

Melt  the  oil  and  resin  together,  and,  when  the 

rub  the  mercury  with  them  until  globules  of  tj 

visible.    Then  gradually  add  the  plaster,  previoi 

the  whole  together. 

Emplastrum  Opii  U.S. P.    {Pltxsier  oj 
Take  of  Extract  of  opium  a  troyounce. 

Burgundy  pitch  three  troyouncea. 
Plaster  of  lead  twelve  troyouncea. 
Water  a  sufficient  quantity. 
Mix  the  extract  with  three  fluidouncea  of  wat« 
means  of  a  water  bath,  to  a  fiuidounce  and  a  ha 
Burgundy  pitch  and  plaster,  melted  together  h 
b.itli,  and  continue  the  heat  for  a  short  time,  sti] 
lUe  moisture  may  be  evaporated. 

Emplastrum  Ajnmoniaci  U.  S.  P.    {Plaster 
Take  of  Ammoniac  five  troyouncea. 

Diluted  acetic  acid  half  a  pint 
Dissolve  the  ammoniac  in  the  diluted  acetic  a 
evaporate  the  solution  by  means  of  a  water  batl 
until  it  acquires  the  proper  consistence. 
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Emplastrum  Ammoniaci  cum  Hydrargyro  U.  S.  P.    (Plaster  of  Am- 
moniac with  Mercury.) 

Take  of  Ammoniao  twelve  troyounces. 

Mercury  three  troyounces. 

Olive  oil  sixty  grains. 

Sublimed  sulphur  eight  grains. 
Heat  the  oil,  and  gradually  add  the  sulphur,  stirring  constantly 
until  they  unite ;  then  add  the  mercury,  and  triturate  until  globules 
of  the  metal  cease  to  be  visible.  Boil  the  ammoniac  with  sufficient 
water  to  cover  it,  until  they  are  thoroughly  mixed;  then  strain 
through  a  hair  sieve,  and  evaporate,  by  means  of  a  water  bath,  until 
a  small  portion  taken  from  the  vessel  hardens  on  cooling.  Lastly, 
add  the  ammoniac,  while  yet  hot,  gradually  to  the  mixture  of  oil, 
sulphur,  and  mercury,  and  thoroughly  incorporate  all  the  ingredients. 

Emplastrum  Assafodidse  U.  S.  P.    {Plaster  of  Assafostida) 

Take  of  Assafoetida, 

Plaster  of  lead,  each,  twelve  troyounces. 
Galbanum, 

Yellow  wax,  each,  six  troyoimces. 

Alcohol  three  pints. 

Dissolve  the  assafoetida  and  galbanum  in  the  alcohol  by  means  of 

a  water  bath,  strain  the  liquid  while  hot,  and  evaporate  to  the  con* 

sistence  of  honey ;  then  add  the  plaster  and  wax,  previously  melted 

together,  stir  the  mixture  well,  and  evaporate  to  the  proper  consistence. 

Emplastrum  Ferri  U.  S.  P.    {Strengthening  Plaster) 

Take  of  Subcarbonate  of  iron  three  troyounces. 
Plaster  of  lead  twenty-four  troyounces. 
Burgundy  pitch  six  troyounces. 
Add  the  subcarbonate  of  iron  to  the  plaster  and  Burgundy  pitch, 
previously  melted  together,  and  stir  them  constantly  until  the  mixture 
thickens  on  cooling. 

Emplastrum  Picis  Burgundicm  U.  S.  P.    {Burgundy  Pitch  Plaster,) 

Take  of  Burgundy  pitch  seventy-two  troyounces. 

Yellow  wax  six  troyounces. 
Melt  them  together,  strain,  and  stir  constantly  until  they  thicken  on 
cooling. 

Emplastrum  Picis  Canadensis  U.  S.  P.     {Hemhch  Pitch  Plaster) 

Take  of  Canada  pitch  seventy-two  troyounces. 

Yellow  wax  six  troyounces. 
Melt  them  together,  strain,  and  stir  constantly  until  they  thicken  on 
cooling. 

Emplastrum  Amicse  U.  S.  P.    {Arnica  Plaster,) 

Take  of  Alcoholic  extract  of  arnica  a  troyounce  and  a  half. 

Resin  plaster  three  troyounces. 
Add  the  extract  to  the  plaster,  previously  melted  by  means  of  a 
water  bath,  and  mix  them. 
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Emplastrum  Picia  cum  (kmiJiaride  TJ.  S.  P.     (  Warming  Plaster) 

Take  of  Burgundy  pitch  forty-eight  troyounces. 
Cerate  of  cantharides  four  troyoances. 
Melt  them  together  by  means  of  a  water  bath,  and  stir  constaDtlj 
until  the  mixture  thickens  on  cooling. 

Emplastrum,  Antimonii  U.S. P. 

Take  of  Tartrate  of  antimony  and  potaasa,  in  fine  powder,  a  tn>j- 
ounce. 
Burgundy  pitch  four  troyounoes. 
Melt  the  pitch  by  means  of  a  water  bath,  and  strain ;  then  add  tk 
powder,  and  stir  them  well  together  until  the  mixture  thickens  oa 
cooling. 

UNorFiciNAL  Plasters. 

Logaria  Plaster. 
Take  of  Litharge, 


1  &>  com. 
12  oz.  com. 
4  oz. 
2|  pints. 
2  drachms. 


Carbonate  of  lead,  of  each 

Castile  soap  . 

Fresh  butter  .        • 

Olive  oil       .        .        . 

Powdered  gum  mastich 
Mix  the  soap,  oil,  and  butter  together;  then  add  the  oxide  of  lead 
and  boil  it  gently  over  a  slow  fire  for  an  hour  and  a  half,  or  until  it 
has  a  pale  brown  color,  stirring  constantly ;  the  heat  may  then  be 
increased  and  the  boiling  continued,  till  a  portion  of  the  melted  plaster 
being  dropped  on  a  smooth  board  is  found  not  to  adhere,  then  remoTe 
it  from  the  fire  and  add  the  powdered  gum  mastich. 

Emplastrum  Universalis, 

A  plaster  is  ofEcinal  in  several  of  the  European  Pharmacopoeias 
under  different  names,  which  a{)pears  to  be  identical  with'  Keyser'^ 
Universal  plaster,  sold  extensively  in  this  country  as  a  nostrum. 

The  following  is  the  formula  of  the  Prussian  Pharmacopoeia;  the 
proportions  are  by  weight : — 

Take  of  Red  lead,  in  very  fine  powder       •         .  .     Sviij. 

Olive  oil .     Sxvj. 

Boil  them  in  a  proper  vessel  with  constant  agitation  until  the  whole 
has  assumed  a  blackish -brown  color,  then  add — 

Yellow  wax .     giv. 

And  after  this  has  been  melted  and  well  mixed. 

Camphor ,     3ij. 

Previously  dissolved  in  a  little  olive  oil. 

Kow  pour  it  out  into  suitable  boxes,  or  into  paper  capsules,  to  be 
cut  into  square  .cakes  when  cold. 
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Deweee'  Breast  Plaster.   {A  Modified  FormuJa.) 

Take  of  Lead  plaster Siij. 

Ammoniac  plaster Sss. 

Logan's  plaster      ,•,...  3iss. 

Spermaceti, 

Camphor,  of  each 3ij« 

Melt  the  plasters  together,  then  add  the  spermaceti  and  camphor, 
and  remove  from  the  fire. 

Pancoasfs  Sedative  Plaster. 

Take  of  Extract  of  belladonna, 

Mercurial  plaster. 

Lead  plaster Equal  parts. 

Mix  bj  fusion  and  trituration. 

Plaster  for  Mammary  Abscess.    (Dr.  EUwood  Wilson.) 

Take  of  Belladonna  plaster 1  part 

Logan's  plaster 2  parts. 

Melt  them  together  and  spread  upon  chamois  leather.  (See  page  781.) 

Spreading  of  Plasters. 

Plasters  are  spread  on  skin  of  various  kinds  and  finish,  on  cotton 
cloth  of  different  qualities,  and  rarely  on  silk  and  paper ;  of  those 
spread  upon  skin,  the  size  is  indicated  in  prescription,  by  the  number 
of  inches  in  each  direction,  or,  when  irregular  shapes  are  ordered,  by 
a  pattern  furnished  the  pharmaceutist 

The  spreading  of  plasters,  which  was  formerly  an  important  part 
of  the  business  of  the  apothecary,  has  now,  like  many  other  opera- 
tions of  his  art,  been  monopolized  by  manufacturers,  wno,  by  m^ing 
this  single  branch  of  manufacture  a  speciality,  acquire  facility  for  the 
production  of  cheap  and  salable  varieties.  Machine  spread  strength- 
ening plasters  are  immensely  popular  outside  the  profession  for  a  great 
variety  of  ailments,  and  they  are  undoubtedly  better  adapted  to  meet 
the  public  demand  for  cough  remedies,  and  ''pain  eradicators,"  than 
the  great  majority  of  the  "pectoral  syrups,"  "  hot  drops,"  and  anodynes, 
so  extensively  vended.  Eecently,  the  manufacturers  have  prepared 
specific  kinds  of  plasters,  and  sold  them  under  appropriate  names  as 
Burgundy  pitch,  hemlock,  and  warming  plasters,  so  as  to  put  them 
within  the  range  of  physicians'  prescriptions.  Some  of  them  should 
make  the  series  of  officinal  plasters  in  appropriate  sizes  and  com- 
pounded of  the  best  ingredients  and  strictly  according  to  the  Pharma- 
copoeia ;  there  would  certainly  be  a  demand  for  them,  as  apothecaries 
seldom  covet  the  labor  of  preparing  them  extemporaneously. 

In  Prof.  Procter's  edition  of  Mohr  and  Redwood's  Pharmacy,  a  machine 
for  spreading  the  ordinary  strengthening  plasters  is  figured ;  it  consists  of  a 
block  of  hard  wood,  about  12  inches  long,  eight  inches  wide,  and  three  and 
a  half  inches  high  ;  the  upper  surface  is  cunred  from  end  to  end,  a  tinned, 
iron,  or  steel  frame  cut  out  of  the  size  and  shape  of  the  plaster  to  be  spread 
is  secured  to  the  block  by  a  hinge-joint,  and  when  the  end  is  brought  down 
and  fastened  by  hasps,  it  presses  erenly  and  with  force  over  the  codtcx  sur- 
face ;  a  frame  accompanies  it  for  marking  out  the  pattern  on  the  leather, 
which  is  to  be  cat  preyiously  to  being  put  on  the  machine. 
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Another  part  of  the  apparatus  is  a  bar  of  cast-steel  an  inch  square,  per- 
fectly smooth,  the  ends  drawn  out  and  mounted  with  wooden  handles ;  this 
is  to  be  warmed  gently  by  an  alcohol  lamp  or  by  immersion  in  hot  water 
previously  to  being  used  to  smooth  the  surface  of  the  plaster  for  which  it 
is  designed.  The  material,  being  melted  in  a  copper  skillet,  is  poared  oo 
the  skin,  properly  secured  on  the  curved  surface  by  the  steel  frame,  and 
smoothed  by  the  warmed  smoothing  iron  till  of  uniform  thickness,  the  excew 
of  plaster  being  poshed  on  to  the  frame  and  afterwards  removed  ;  the  plastei 
is  then  removed  and  laid  away  to  harden.  Skill  In  the  nse  of  this  appar&tns 
can  only  be  acquired  by  experience ;  but  the  most  obvious  precautious  it 
this,  as  in  the  case  of  extemporaneous  plasters,  dei>end  on  the  proper  refrtH 
lation  of  the  temperature,  both  of  the  melted  plaster  when  poured  on,  aad 
of  the  smoothing  iron  applied ;  if  too  hot,  the  skin  will  be  penetrated  ami 
the  plaster  will  show  on  the  unspread  side,  beside,  in  most  instances  beinf 
deteriorated  ;  if  not  hot  enough  the  plaster  will  be  laid  on  too  thickly,  aui 
with  an  unpolished  surface. 

Plasters  to  be  spread  extemporaneously  of  various  sizes  and  patterns 
may  be  melted  in  a  small  metallic  vessel  over  a  g'as  or  spirit  kmp, 
and  poured  directly  upon  the  skin,  properly  secured  upon  a  flat  sur- 
face, with  several  thicknesses  of  paper  under  it,  then  smoothed  with 
a  small  plaster  iron,  moderately  heated,  or  a  large  spatula^  which  skil- 
fully managed  answers  equally  well ;  or  the  plaster  may  be,  as  is  p^- 
haps  more  common,  fused  by  the  heat  of  the  plaster  iron  upon  a  piece 
of  stout  paper,  transferred  from  this  to  the  skin,  and  then  smoothed  by 
the  gradually  cooling  iron. 

Figs.  208  and  209  show  plaster  irons  of  the  kinds  adapted  to  differ- 
ent sizes  and  kinds  of  plasters,  the  larger  sizes  being  suitable  to  spread 
a  large  plaster  of  slowly  fusible  material.     When  the  heat  neceaskrf 

Fig.  208. 


to  melt  the  plaster  is  derived  from  the  iron,  it  should  be  first  w&nned 
to  such  temperature  as  that,  while  it  will  occasion  the  plaster  to  flow, 
it  will  not  scorch  it.     The  iron  should  also  retain   sufficient  heat  till 

the  operation  is  complete,  to  impart  a 
Fig-  209.  smooth  surface  to  the  stiffened  plaster. 

The  small  iron  will  do  well  to  spreail 
a  warming  plaster,  belladonna  plaster, 
or  the  similar  easily  fusible  kinds. 

^.  The  pattern  of  the  plaster  is  usually 

kF>  y  cut  out  of  a  piece  of  smooth,  stiff  hard- 

^  ^  ware  paper,  which  is  then  pasted  on 

to  the  skin  with  a  good  deal  of  flour 
or  tragacanth  paste,  so  that  it  shall  not  dry  and  adhere  too  firmly  to 
the  skin  before  its  removal  is  allowable.  When  the  plaster  is  pro- 
perly smoothed  over  the  leather  the  paper  pattern  is  torn  up,  aod 
leaves  a  c\ea\i  u^bA*  ^d^<b  oC  iVis,  prescribed  shape ;   where  the  material 
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ifl  brittle,  it  mav  be  requisite  that  the  wann  plaster-iron  should  be 
passed  around  tue  edge  while  removing  the  paper  pattern.  The  margin 
of  plasters  should  be  at  least  half  an  loch  wide  where  the  material  is 
very  fusible  and  adhesive,  thus  saving  much  annoyance  to  those  re- 
quiring to  use  them ;  in  a  few  instances,  however,  as  in  the  case  of  soap 
plasters  to  be  applied  to  bed  sores,  any  required  extent  of  the  skin 
may  be  spread,  and  portions  of  the  reqoirea  size  and  shape  may  be 
cut  off  as  needed ;  this  plaster  not  being  liable  to  "  run,"  requires  no 
margin. 

The  material  on  which  plasters  are  spread,  may  be  varied  according 
to  their  use.  Resinous  plasters  or  warming  plasters  to  be  applied  to 
the  back  or  breast,  as  counter-irritants  and  mechanical  supports,  are 
spread  on  thick  sheepskin,  while  opium  and  belladonna  plasters,  which 
are  generally  smaller  and  frequently  applied  about  the  face,  may  be 
^read  on  kid,  split  akin,  or  cotton  cloth,  and  if  they  have  precisely 
the  consistence  proper  for  this  kind  of  application,  they  are  less  cum- 
brous and  disagreeable  than  those  spread  on  kid.  I  have  found  ad- 
vantage in  spreading  the  large  circular  plasters  to  be  applied  over  the 
breast  of  the  female  on  the  kind  of  skin  called  "chamois,"  which  ia 
more  flexible  and  yielding,  though  equally  durable  with  the  differ- 
ently dressed  "  sheepskin." 

Breast  Plasters. — The  frequent  demand  for  stimulating,  emollient, 
and  sedative  applications  to  the  mammie  of  females,  as  preventives 
or  remedies  for  mammary  abscess,  has  given  rise  to  several  combina- 
tions, described  on  page  779 ;  it  now  remains  to  indicate  a  suitable 
pattern  for  this  kind  of  plaster. 

The  usual  shape  prescribed  is  that  of  a  cirole,  about  8  inches  in 
diameter,  with  a  hole  in  the  middle,  the  diameter  should  be  varied 
with  the  size  of  the  mammce,  and  the  hole  should  in  no  case  be  less 
than  an  inch  in  diameter,  so  as  to  allow  ample  room  for  the  nipple  to 
project  and  even  for  the  infant  to  be  nursed  if  required. 

In  order  to  supply  these  to  physicians  in  distant  localities,  who  have  not 
faciiities  for  spreading  them  or  ready  resort  to  competent  pharmaceutists,  I 
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have  made  the  psttern  shown  in  tbe  dnwings.  The 
pluter  is  7  inches,  the  margin  1  inch,  the  orifice  to 
nearer  to  one  side,  in  confonnity  with  the  shape  of 
SDd  the  foot  that  the  hardness  is  apt  to  be  on  the  aai 
This  hole  has  the  diameter  of  1^  inch,  besides  a  verjr 
Btrtp  remaining  naspread  is  designed  to  be  cut  opei 
Fig.  Sll,  adapting  the  plaster  to  the  carred  shapi 
breasts  of  different  sizes.  The  pattern  of  tinned  iron 
to  be  tacked  over  the  smooth  SRin  to  facilitate  the  s; 
ters,  which  are  of  varioas  materials,  the  most  highlj 
being  that  given  on  page  179,  as  recommended  br  Di 
some  cases  the  simple  Logan's  plaster  is  spread,  for  cr 
ftnd  for  others  Deshler's  salre.  The  plasters  prop 
chamois  akin,  bnt  ointments  and  cerates  will,  perha 
glazed  cotton  cloth,  which,  as  it  is  less  elastic  and  flex 
reqnire  to  be  somewhat  nicked  to  adapt  it  to  the  oo 
it  ia  designed. 

Annular  Ctjm-PiMfers.-^Under  this  name  U 
venient  appHoatioQ  to  corns.  Adhesive  pl&ste 
buckskin,  and  then,  with  a  punch,  cut  into  atnftU 
I  inch  in  diameter,  then  with  another  punch  a  si 
middle.  Applied  over  a  sore  com,  it  protects 
the  shoe  and  gives  great  relie£ 

White  fell  and  amidou  plasUrs,  imported  firoi 
same  shape  and  general  character  of  these ;  tbe 
□oua  preparation,  similar  to  that  naed  in  making 
upon  peculiar  thick  material  of  great  softaess  ai 
Plaster  Cloth. — The  method  of  spreading  plasb 
cloth,  for  sale  by  the  yard,  requires  the  use  o 
which  is  kept  with  great  aecrecj  by  the  few  mt 
sesH  them,  and  I  do  not  know  of  their  being  I 
works  on  pharmacy.  This  material  is  not  so  w 
skin  to  plasters  which  require  to  be  spread  1 
very  volatile  or  easily  deteriorated  by  exposal 
recently,  employed  almost  exclusively  in  spreat 
for  the  surgeon  and  for  popular  use. 

Since  procuring  the  apparatus  figured  on  the  i 
it  for  belladonna  and  mercurial  plasters,  and 
almost  any  of  the  kinds  haying  lead  plaster  a 
their  convenience  of  application  and  compara 
spread  in  this  way,  are  well  adapted  to  popular 
The  Irame  of  this  machine  is  of  cast  iron ;  ite 
obvious  from  a  study  of  the  drawing ;  the  cotton 
on  to  the  roller  on  the  extreme  right,  by  the  i 
passed  under  the  iron  rod  beneath,  and  is  thenc 
and  uniform  motion  under  the  receptacle  for  the  ] 
near  the  left  end  of  the  machine ;  this  consists 
bottom,  and  two  movable  heavy  steel  knives  fi 
the  ends,  and  pressing  by  their  weight  upon  the 
them ;  this  pressure  is  designed  to  be  so  adjust 
proper  thickness  of  plaster  to  be  left  smoothly 
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clotb  as  it  is  draini  from  under  them ;  tbis  thickness  will  also  be  mnch 
inflaenoed  by  the  heat  and  ooBseqaent  fluidity  of  the  melted  plaster. 


One  of  the  steel  knives  is  ahown  in  the  lower  figure,  removed  from  its 
position,  with  the  tdn  vessel  in  which  it  is  designed  to  be  warmed  by 
the  application  of  hot  water  previona  to  being  used. 

The  mnaljn  selected  for  spreading  must  be  first  "calendered,"  a  pro- 
cess of  smoothing  between  hot  irollera  which  gives  ft  a  perfectly  smooth 
and  close  surface,  and  prevents  the  melted  plaster  from  oeing  too  much 
absorbed.  The  art  of  astng  the  machine  consists  in  securing  the  proper 
degree  of  smoothness  and  fluidity  of  the  plaster,  upon  which  the 
thickseaa  of  the  coat  left  upon  the  cloth  will  depend,  and  in  the  steadi- 
ness with  which  the  cloth  is  drawn  through  the  machine.  Any  irregu- 
larity in  this  motion  will  occasion  variations  in  the  thickness  and  a 
streaked  appearance  across  the  plaster ;  variations  are  produced  longi- 
tudinally by  any  deflection  or  irregularity  of  surfece  of  the  scraping 
and  smoothing  irons,  or  by  any  solid  particles  present  in  the  melted 
plaster.  On  the  whole,  it  appeals  to  be  the  oonolasion  of  all  who 
attempt  the  spreading  of  plaster  cloth,  that  the  Operation  is  too  diffi 
cult  to  justify  any  in  undertaking  it  whose  demand  for  the  plaster  will 
not  be  such  as  to  make  it  k  freqasnt  operation.    Probably  those  who 

{iractise  plaster  spreading  ctn  b  laTge  Scale  have  expedients  for  rega- 
ating  the  flow  of  the  melttid  plaster,  the  prepare  of  the  smoothing 
irons,  and  the  steady  movement  of  the  blmb.  Which  are  not  present  in 
the  machine  above  described. 

A  description  of  plaster-cloth  ia  imported  fW>m  England  under  the 
name  of  doeskin,  the  tissue  of  which  is  mnch  thicker  and  has  a  nap 
on  the  unspread  surface ;  it  is  not  unlike  canton  flannel.  Its  superi- 
ority consists  in  its  greater  body  and  thickness,  adapting  it  to  some 
applications  to  which  ordinary  muslin  is  lees  suited. 
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Under  tbe  name  of  gljoeroles,  gljcamib  an 
officinal  preparations  of  the  consistence  of  poms 
duced  into  medicine  within  a  few  years,  Thej 
starch  and  glycerine  together;  the  glycerine 
medicated,  and  the  preparation  thus  adapted  to 
tiona,  or  medicinal  substances  in  powder  may  be 
callj  with  the  starch,  and  thua  suspended  in  th 
do  not  vary  with  changes  of  temperature  as  oint 
liable  to  become  rancid  or  change  in  their  cbemio 
their  oonsistence  becomes  thinner  by  time.  TIl 
duced  as  among  the  most  useful  formulas  of  thi 
Plasma.    (G.  F.  Schacfct.) 

Take  of  Glycerine  one  fluidounce. 

Starch,  in  powder,  seventy  grains. 

Mix  the  powdered  starch  with  the  glycerine  a 
mixture  to  about  240°,  constantly  stirring. 

This  constitutea  a  basis  from  which  maj  be  proda 
ponding  with  most  of  the  cerates  and  ointments  of  1 

Platma  of  Tar.    (Glycerole  de  Gc 
Take  of  Glycerine  one  onnce. 

Purified  tar  half  a  drachm. 

Powdered  starch  half  an  ounce. 

Heat  the  starch  with  the  glycerine  and  tar,  sti 

This  application  is  recommended  as  an  aatringeai 

prodnciug  irritation ;  it  allays  itching,  dries  op  exc< 

cutaneoQB  phlegmasia. 

Plaama  Selladonnae.    (London  Opth 
With  Extract  of  Belladonna. 

Glycerine 

Starch 

Make  a  plasma  secundum  ariem. 

Plasma  Plumii.   (C.  S.Tilya 
Take  of  Glycerine  two  fluidoimcesi 

Sol.  sub.  acetate  of  lead  three  fiuidra 

Camphor  ten  grains. 

Bermuda  arrowroot  one  and  a  half  d 

Rub  the  arrowroot  into  a  fine  powder,  and  h 

cerine  and  extract  of  lead,  stir  it  into  the  mixti 

into  a  capsule  and  heat  over  a  spirit  lamp  oauti 

ring  until  it  becomes  transparent,  and  assumes  tl 

Having  powdered  the  camphor  by  means  of  a 

rub  a  little  of  the  plasma  with  it  in  a  mortar  on 

then  add  the  remainder  and  stir  a  few  minutes. 

'  Sm  "  Phann.  Jovth.  and  Tram,,"  Feb.  18SB,  and  "Aid 
p.  252. 
■  From  Sqaln'i  Fhumuopoia  of  tha  Land«ti  HoiplUU. 
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When  first  made  it  is  yiscid  and  ropy,  bnt  in  a  day  or  two  loses  these 
properties  and  becomes  at  the  ordinary  temperature  (say  60^  F.)  of  the 
consistence  of  soft  ointment. 

Olycamyl  Sinapis,    (M.  Grimaalt.) 

Take  of  Glycerin 18  drachms. 

Starch 2  drachma. 

Volatile  oil  of  mustard             .        •        .  80  drops. 
Mix  them  by  the  aid  of  heat 

This  preparation  is  designed  as  an  extemporaneous  sinapism ;  it  is  an  elo* 
grant  thoagh  costly  substitute. 

Glycerine  Pomade  of  Iodide  of  Potassium.   (M.  Thirault.) 

Take  of  Glycerine 1000  parts. 

Animal  soap    .         .        .         .        .        .        50      " 

Powd.  iodide  of  potassium        .        .        .      130     " 
Dissolve  in  a  water  bath,  pour  immediately  into  a  warm  mortar 
and  triturate  briskly  for  a  quarter  of  an  hour.    It  may  be  aromatized 
at  pleasure. 

It  is  a  permanent  preparation ;  the  iodine  salt  is  in  solution  and  in  a  faTor« 
able  condition  for  absorption.     It  neither  colors  the  skin  nor  the  linen. 

Basis  for  Topical  Applications.   (M.  Startin.) 

Take  of  Gum  tragacanth ^  ounce. 

Glycerine 1  ounce. 

Lime-water 2  ounces. 

Bose- water  sufficient  to  form  a  soft  jelly. 

This  is  an  elegant  material,  said  to  be  less  deliquescent  than  the  Flasmata 
of  Schacht 

Cataplasms. 

/  The  following  is  introduced  as  a  specimen  of  the  unofficinal  class  of 
cataplasms,  to  which  mustard  plaster  and  the  numerous  varieties  of 
pouftioes  belong. 

Oataplasma  Lini.    {Flaxseed  PouUice.) 

Take  of  Flaxseed  meal  four  ounces. 

Boiling  water  sufficient. 
Stir  them  together  into  a  suitable  mass. 

The  oil  existing  naturally  in  the  flaxseed  meal  serves  to  render  this  a  very 
emollient  application.  Some  physicians  prefer  a  mixture  of  flaxseed  m^al 
wit)i  cake  meal  (from  which  the  oil  has  been  extracted)  for  the  purpose. 

Oataplasma  Sinapis.    {Mustard  Plaster  or  Sinapism.) 

Take  of  Mustard  flour  four  ounces. 

Wheat  or  rye  flour  three  ounces. 

Boiling  water  half  a  pint  or  sufficient. 
Stir  the  whole  into  a  soft  mass  upon  a  suitable  dish. 

The  strength  of  the  sinapism  is  varied  by  changing  the  relative  propor- 
tions of  the  ingredients.  For  children  there  should  be  about  half  the  pro- 
portion of  mustard.  Care  should  be  taken  to  remove  it  before  a  blister  is 
created. 

60 
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Spice  Plaster.    (Dr.  Parrish,  Sen.) 

Take  of  Powd.  capsicum, 
"      cinnamon, 

"      cloves,  each 2  ouncee. 

Rye  meal, 
Spirits, 

Honey,  of  each         .....     Sufficient. 
To  be  made  into  a  cataplasm  by  trituration  on  a  plate,  and  spreac 
ing  upon  a  close  fabric.    It  should  be  made  up  extemporaneously  whe 
required. 


CHAPTER    VIII. 

ON  DISPENSING  AND  COMPOUNDING  PRESCRIPTIONS. 

All  the  processes  described  in  the  previous  practical  parts  of  thi 
work  are  subservient  to  the  important  operations  of  supplying  or  ad 
ministering  remedial  agents  to  the  public,  called  dispensing,  and  th 
art  of  compounding  extemporaneous  prescriptions  of  physicians. 

The  formulas  given  in  the  last  chapter  have  been  introduced  main!; 
with  a  view  to  acquainting  the  phjsician  and  pharmaceutist  with  th< 
best  forms  for  combining  the  leading  remedies ;  the  act  of  compound 
ing  these  is  a  difficult  branch  of  knowledge,  only  acquired  by  ai 
habitual  trainiufir  of  the  faculties  of  observation  and  reflection,  anv 
the  attainment  or  a  certain  manual  dexterity  and  expertness  of  mad 
pulation,  of  more  or  less  importance  in  every  practical  pursuit,  ant 
mdispensable  in  this. 

The  ordinary  process  of  handing  out  medicines  to  the  applicant 
over  the  counter  involves  responsibilities  connected  with  no  othe 
branch  of  trade,  and  calls  for  the  exercise  of  constant  vigilance  U 
guard  against  the  least  thoughtlessness  or  inattention,  and  to  fortifj 
the  mind  against  the  many  distracting  influences  constantly  present  i! 
a  place  of  business.  To  these  must  be  added  occasioniu  vexatiou: 
evidences  of  ignorance  or  carelessness  on  the  part  of  physicianSr  U 
overcome  which,  the  pharmaceutist  must  tax  the  utmost  resources  ol 
his  art,  while  many  evidences  of  ignorance,  prejudice^  and  pervenritj 
on  the  part  of  his  customers  and  his  rivals  in  business^  call  for  all  hi< 
patience,  self  control,  and  conscientiousness. 

It  is  thus  apparent  that  the  subject  of  this  chapter  constitutes  th< 
most  difficult  practical  branch  of  pharmacy,  for,  in  addition  to  tht 
variety  and  extent  of  knowledge  required  for  the  performance  of  tb< 
various  duties  involved  in  ity  a  salesman  and  dispenser  of  medicine! 
must  possess  rare  personal  qualities  to  render  him  popular  and  sue 
cessful  in  his  calling. 

Neatness,  agility,  and  readiness  of  manner,  combined  with  unifom: 
watchfulness  and  care  in  all  the  important  manipulations  required  ol 
him,  will  inspire  confidence,  and  secure  patronage ;  while  slothfulnesa 
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negligence,  and  indifference  to  what  may  seem  petty  details,  will  in- 
variably inure  to  the  disadvantage  of  their  possessor.  As  the  art  of 
dispensing  can  only  be  acouired  by  practical  experience  at  the  counter, 
its  numerous  and  varied  details  cannot  be  taught  successfully  in 
books.  Authors,  at  best,  can  only  lay  down  general  rules,  and  set  forth 
leading  principles  in  regard  to  what  must  become  the  subject  of  daily 
experience  to  oe  of  real  utility. 

In  the  hints  which  are  here  offered,  I  have  chiefly  in  view  the 
country  practitioner,  whose  necessities  compel  him  to  undertake  the 
business  of  dispensing  and  compounding,  and  the  student  of  medicine 
and  pharmacy,  who  would  seek  to  obtain  from  books  the  leading  topics 
on  which  to  found  his  practical  and  experimental  routine  of  studies. 

Tfie  Furniture  of  the  Physician^s  Dispensing  Office. 

In  the  first  preliminary  chapter,  most  of  the  forms  of  apparatus 
required  by  the  country  practitioner  in  dispensing  were  described  and 
fully  illustrated,  and  in  tne  succeeding  parts  of  the  work,  many  useful 
implements,  chiefly  employed  in  manufacturing  processes,  have  been 
introduced  in  connection  with  their  uses  and  modes  of  construction; 
a  few  will  be  illustrated  along  with  the  manipulations  yet  to  be  treated 
upon.  It  will  be  observed  that  manv  of  these  forms  of  apparatus  are  by 
no  means  indispensable,  and  that  all  the  processes  described  through- 
out the  work  can  be  performed  with  but  few  and  cheap  implements. 

The  dispensing  offi^  should  have  a  counter  of  size  proportioned  to 
its  anticipated  use,  with  a  closet  in  it,  and  a  few  drawers ;  it  should  be 
placed  very  near  to  the  bottles  containing  the  medicines.  The  physi- 
cian will  require  no  more  than  a  table  of  perhaps  six  or  eight  feet 
long,  unless  his  dispensing  business  exceeds  the  requirements  of  his 
own  medical  and  surgical  practice,  but  this  should  be  made  of  about 
three  feet  in  height,  solid,  and  with  a  heavy  top  of  hard  wood,  or 
otherwise  covered  with  oil  cloth. 

The  counter  should  contain  a  pair  of  large  scales  and  the  prescrip- 
tion scales  and  case  (Fig.  25,  p.  41),  which,  however,  should  be  so 
placed  as  not  to  be  jarred  by  the  contusion  of  substances  with  the 
pestle  and  mortar,  and  may  very  appropriately  be  placed  on  an  adja- 
cent shelf  or  table  appropriated  exclusively  to  them,  and  quite  within 
reach  in  manipulating  at  the  counter. 

A  closet  or  shelves  under  the  counter  may  be  appropriated  to  mor- 
tars and  pestles,  funnel,  &c. ;  one  shallow  drawer  witn  divisions  should 
be  appropriated  to  papers,  cut  for  dispensing,  as  below  described ;  an- 
other to  labels,  pill  poxes,  powder  boxes,  corks,  scissors,  &c.,  each  in 
a  separate  apartment ;  anotner  may  contain  the  pill  machine  and  tile, 
the  spatulas,  and  plaster  iron ;  a  place  must  be  appropriated  to  a  towel, 
and  a  tank,  or,  preferably,  a  hydrant  with  a  sink  should  be  near  at 
hand ;  a  few  deep  drawers  will  be  found  useful  for  containing  the 
drugs  bought  in  packages,  and  for  which  no  bottles  are  provided. 

On  the  top  of  the  counter,  the  cork  presser,  the  twine  reel,  and  the 
alcohol  lamp  and  graduated  measure,  may  be  appropriate  ornaments. 
If  practicable  to  have  another  counter  for  small  manufacturing  opera- 
tions, it  would  be  well  to  avoid  cumbering  the  dispensing  counter 
with  a  gas  furnace,  but  otherwise  the  arrangements  described  in  pp. 
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186  and  187  will  be  convenient ;  gas  may  be  led  bj  a  flexible  tube 
from  the  pendant  or  side-light  nearest  at  hand,  and  will  be  very  oon- 
venient  for  heating  purposes.  It  is  well  to  have  immediately  nnd^ 
the  top  of  the  dispensing  counter,  two  slides^  on  which  most  of  tlie 
manipulations  are  performed;  one  of  these  ahould  be  kept  exclusiydj 
for  powders,  and  the  other  used  indiscriminately,  to  save  the  top  &oq 
being  soiled. 

The  stock  of  medicines  should  be  arranged  in  a  case,  or  on  shelves, 
within  a  few  feet  of  the  counter.  In  the  appendix  will  be  found  the 
dimensions  necessary  for  the  outfits  there  published.  The  shelvei 
should  be  somewhat  more  extended  than  the  actual  dimensions  le^ 
quired  at  first,  to  allow  for  additions  from  time  to  time^  and  care 
should  be  taken  in  making  these  additions  to  have  the  glass  ware  cor- 
respond with  the  original  stock.  In  the  first  preliminary  chapter,  tk 
whole  subject  of  glass  ware  and  tin  boxes  is  rally  displayed. 

The  books  of  reference,  which  should  be  ample-— and  if  the  pro- 
prietor himself  and  those  under  his  instructions,  would  keep  pace 
with  the  advance  of  the  times,  should  include  the  '' American  Jourml 
of  Pharmacy,"  and  "American  Druggist's  Circular,"  bound  fix)m  year 
to  year — should  be  in  a  neighboring  case ;  this  might  be  advantage- 
ously arranged  to  contain  also  a  skeleton,  and  the  surgical,  dental,  and 
obstetric  instruments,  bandages,  splints,  &o.  The  bougies  and  cathe- 
ters should  be  in  a  tin  case,  so  also  the  adhesive  plaster,  blistering 
tissue,  gum-elastic  bougies,  nipple  shields,  &c. 

It  is  to  be  regretted  that  the  proper  arrangement  and  garnisbbg 
of  the  dispensing  office  should  be  generally  considered  of  so  little  im- 
portance by  practitioners  at  the  commencement  of  their  career ;  it  is 
apt  to  have  more  effect  upon  the  future  success  of  the  physician  than 
he  can  appreciate  in  advance. 

Fig.  213  exhibits  the  back  view  of  the  dispensing  counter  in  mj 
own  shop — it  is  fourteen  feet  long,  thirty-two  and  a  half  inches  wide. 
and  three  feet  high.  The  top  is  covered  in  part  with  marble  and 
in  part  with  oil  cloth ;  a  large  glass  show  case  occupies  the  left  hand 
end,  but  not  the  whole  width,  the  bottom  being  7  inches  below  the 
top  level  of  the  counter.  The  whole  structure  is  movable,  being  in 
three  parts,  so  accurately  fitted  together  as  not  to  show  a  seam  o: 
crack  at  the  junction.  A  sink  and  hydrant  are  fitted  to  the  lefi 
}iand  end,  which  joins  the  curved  mineral  water  counter,  its  chief 
ise  is  in  connection  with  this  branch  of  the  business ;  the  washing  of 
bottles,  implements,  &c.,  being  accomplished  in  a  large  sink  in  the 
operating  counter  back.  The  prescription  scales  are  in  a  case  near 
the  right  hand  end  of  the  counter  over  the  oak  slide  for  tbidicg 
powders,  and  near  the  drawers  for  boxes,  pill  tiles,  «Scc.,  and  the  larger 
scales  are  near  the  middle  over  the  paper  and  label  drawers. 

A  small  mahogany  desk  with  writing  materials,  and  containing  in  a  drawer 
blank  labels,  slips,  blanks  for  prescriptions,  &c.,  is  placed  on  the  eounvt: 
immediately  adjoining  the  prescription  scales,  and  is  found  a  great  improfr- 
ment  on  our  former  method  of  carrying  every  prescription  and  label  to  ib« 
large  desk,  used  for  the  acconnts  and  the  general  writing  purposes  of  tbe 
eiitabllahmeiil. 
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A  drawer  in  the  little  counter-prescription  desk  is  fonnd  the  most  «« 
Tcnient  place  for  a  small  blotter  for  common  retail  charges,  also  a  priet 
book  aud  memorandum  book  of  wants,  a  counterfeit  detector  and  book  fc 
entering  sales  of  poisons  in  compliance  with  the  law. 

Id  prescription  Btores,  a  few  rows  of  f  jW  and  fgjj  ground  itoppeni 
bottles  and  extract  jars  are  freqnentlj  placed  !n  a  cape  on  the  counter,  wilkii 
•reach  of  the  operator  when  usiDg  the  scalei ;  tlieae  are  filled  with  the  medi 
cities  most  called  for  in  small  qaantities,  and  euteriag  into  naoal  extempo 
raneoaa  prescriptions. 

The  following  list  embraces  most  of  Hioae  articles  eligible  for  this  poo 
tion : — 


IN  4  OZ.  SALT-HOCTH  BQTSLKB. 

Potass,  iodidnm. 

"        bicarbonas. 

"  chloras. 
Qniniro  snlphas. 
Cinch  on.  snlphas. 
QninidiEB  sulphas. 
Acid,  tannicnm. 
Acid,  gallicnm. 
PuIt.  rhei. 

"    aloes. 

"    acacite. 

"    Bocchari. 

"     ext.  glycyrrhizB. 

"     glycyrrhizffi. 

"    saponis. 

"     aromaticns. 

"    cort.  an  rant 

"    altbeffi. 
Plnmbi  acetas. 
Magnesia  (Hnsbaod's). 
Calc  carb.  pnecip. 
Creta  pneparata. 
Pair.  ammoD.  mnriat. 

"    ipecac,  comp. 

"    ipecacuanbie. 


Fig.  21S. 
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Antim.  et  potass,  tart. 

"       snlphoretiun. 
lodinium. 
Hjdrarg.  chlor.  mit. 

"  cnm  creta. 

PuIt.  piL  hjdrarg. 

"     ext  jalapn. 

"      "    coloc.  corapL 
Fermm  redactum. 
Ferri  citras. 

"    et  qninise  citraa. 

"    pyrophosphaa. 

"     TBleriauae. 
Argenti  nitras. 
Cupri  snlphas. 
Zinci  snlphas. 

"     valerianas. 

"     acetas. 
Pnlv.  digitalia, 

"    scille. 

"    camphona. 

"    opii. 

"    hydrarg.  ozid.  ralx 
Bismnthi  sabnitras. 

"       sabcarbonai. 
Potassii  bromidnm. 


Boltl*  with  dnjp 


The  pouonoos  articles,  snch  as  hjdro- 
cvaoic  acid,  strychnia,  the  salts  of  mor- 
pDia,  and  strychnia,  aconitia,  atroiHa. 
and  emetia,  may  be  kept  on  a  bidiU 
shelf  inside  the  scale  case,  or  in  a  se^ 
rate  case  under  lock  and  key,  not  easily 
accessible. 

Small  labek  will  be  fband  in  the 
physician's  books  of  labels  which  are 
adapted  to  this  part  of  the  ooonter  or 
ehop  fumitnre. 

Among  the  little  coDTeaiences,  it  is 
well  not  to  overlook  a  corkacrew,  and 
some  stout  wire  for  use  in  cleaning  bot- 
tles, which  should  be  hung  on  a  tack, 
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in  an  accessible  place.  With  an  eye  to  convenience  and  to  furnishing 
a  manipalating  counter,  one  or  more  bottles  of  water  for  moistening 
pill  masses  may  be  suitably  disposed  on  it;  much  will  depend  on  the 
size  of  the  top,  and  care  must  be  taken  not  to  crowd  the  space  to  be 
used  in  manipulation.  For  replenishing  the  salt-mouth  bottled  in  use 
at  the  dispensing  counter  a  suitable  wide-mouth  funnel  should  be  pro- 
vided. Numerous  implements,  such  as  a  f\mnel  and  retort  stand  for 
filtration,  sieves  and  strainers,  infusion  mug,  saucepan  for  decoctions, 
capsules  for  melting  cerates  and  plasters,  suppository  moulds,  and  sil- 
vering and  gilding  globes,  may  all  be  required  occasionally  in  com- 
pounding prescriptions  and  should  be  conveniently  accessible,  perhaps 
m  and  upon  an  adjacent  counter  devoted  to  ordinary  pharmaceutical 
work. 

There  is  a  difference  of  Heutiment  and  a  varjiug  practice  in  regard  to 
compounding  prescriptions,  behind  a  case  or  screen,  or  in  full  view  of  cus- 
tomers ;  the  practice  has  gained  ground  of  latter  years  of  conducting  all 
the  operations  of  compounding  at  a  screened  counter,  and  holding  intercourse 
with  the  customers  only  at  the  time  of  receiving  the  prescription  and  hand- 
ing out  the  preparation.  It  is  observable  that  where  this  is  the  practice 
there  is  often  less  care  bestowed  upon  the  cleanliness  and'nicetj  of  the 
operation,  than  where  the  whole  is  subjected  to  the  scrutiny  of  a  customer, 
who,  though  perhaps  no  pharmaceatist,  may  be  a  critical  observer  of  the 
neatness  and  expertness  of  manipulations.  Too  much  care  can  hardly  be 
bestowed  upon  the  accuracy  of  the  weighings  and  the  completeness  of  the 
admixture  of  the  ingredients  prescribed,  and  the  circumstances  attending 
their  being  compounded  and  dispensed  should  all  be  calculated  to  carry  out 
the  instructions  of  the  physician  and  to  win  the  confidence  of  the  patient 
and  his  friends. 

Dispensing. 

The  peculiar  qualities  and  great  variety  of  the  drugs  and  prepara- 
tions called  for  by  his  customers  require  of  the  dispenser  of  medicines 
considerable  experience  and  aptness  to  understand  the  numerous  in- 
quiries, besides  a  retentive  memory  to  recall  the  localities  of  the  dif- 
ferent, and  sometimes  rare,  articles  in  his  shop,  with  their  cost  and 
selling  price. 

This  diflSculty  is  increased  by  the  fact  that  ignorant  people  and 
children  often  apply  to  him  for  medicines,  the  names  of  which  are 
only  imperfectly  known  to  them,  and  he  is  compelled  to  form  a  notion 
of  their  requirements  after  a  series  of  questions,  which  may  or  may 
not  be  skilfully  put  and  cheerfully  answered. 

Every  dispenser  of  medicines,  and  especially  every  young  man  who 
has  yet  to  win  a  reputation,  should  cultivate  habits  of  politeness  and 
deference,  even  to  the  poor  and  ignorant,  and  to  aid  him  in  this  let 
liim  remember  how  little  opportunity  the  public  generally  have  had 
to  acquaint  themselves  with  drugs,  which  were  for  so  many  centuries 
wrapped  in  an  obscure  nomenclature,  and  considered  as  falling  within 
the  special  province  of  a  single  profession,  priding  themselves  upon 
the  secrecy  and  even  mystery  of  their  craft.  This  reflection  should 
also  induce  the  pharmaceutist  to  seek  occasions  in  the  course  of  his 
daily  contact  with  the  public  to  interest  inquiring  minds  in  the  com- 
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mercial,  botanical,  and  chemical  historj  of  the  articles  he  dispensei, 
and  to  explain  their  uses,  and  even  in  conversation  with  the  least  is. 
telligent  to  remove  the  rough  edge  of  their  ignorance,  by  well  directed 
remarks  and  explanations.  This  course  is  not  only  useful  to  the  cus- 
tomer but  serves  to  interest  and  improve  the  dispenser,  and  to  niie 
him  in  the  esteem  of  those,  the  meanest  of  whom  may  have  it  in  their 
power  to  add  to  or  detract  from  his  reputation  and  his  business. 

One  of  the  most  common  annoyances  to  the  apothecary  arises  from 
the  idea,  which  not  unfrequentlv  finds  expression,  that  he  is  charging 
an  undue  profit  upon  his  articles ;  this  is  a  natural  conclusion  in  dw 
mind  of  the  purchaser  of  drugs  from  their  wide  difiference  between 
the  relative  prices  charged  for  small  and  larger  quantities.  Many 
answers  to  comments  on  his  prices  will  suggest  themselves  to  the  in- 
genious salesman,  but  to  make  these  conclusive  he  mxist  show  by  the 
precision  and  judgment  with  which  he  conducts  his  business,  and  bj 
the  neatness  and  exactness  which  he  brings  to  bear  upon  every  littk 
package  he  sends  outy  that  he  regards  his  vocation  not  as  a  common 
trade,  merely  to  buy  and  sell  and  get  gain,  but  that  as  a  man  of  adenoe 
and  a  careful  conservator  of  the  interests  of  his  customer,  as  well  as 
his  own,  he  amply  earns  all  the  pecuniary  advantages  which  his  busi- 
ness is  supposed  to  bring. 

Dispensing  of  Solids. 

The  business  of  dispensing  involves  the  manipulation  of  weigh- 
ing, measuring,  wrapping,  and  labelling.  These  require  little  descrip- 
tion or  comment  here.  The  usual  practice  with  pharmaceutists  is  to 
weigh  all  solid  articles  upon  the  paper  in  which  they  are  to  be  wrapped, 
and  where  great  nicety  is  required,  as  in  the  case  of  very  costly  articles, 
to  balance  the  paper  with  a  piece  of  like  size  upon  the  opposite  plate 
of  the  scale.  Avoirdupois  weights  are  used  in  all  ordinary  dispensing 
operations.  Some  liquids  which  would  soil  a  graduated  measure,  such 
as  copaiva,  Venice  turpentine.  Canada  balsam,  and  the  fixed  oils,  are 
usually  weighed  in  the  vessel  in  which  they  are  to  be  dispensed, 
this  may  be  a  bottle,  gallipot,  ointment  box,  tumbler,  or  other  con- 
venient vessel  with  a  wide  mouth ;  in  other  cases  the  quantitv  is  con- 
veniently determined  by  the  size  of  the  vial,  the  retail  prices  of  liquids 
being  usually  graduated  according  to  their  liquid  measure. 

Folding  aivi  Dispensing  of  Powders, — The  first  operation  taught 
students  in  the  school  of  practical  pharmacy  is  this ;  there  are  thou- 
sands who  have  felt  the  want  of  such  instruction  all  their  lives. 

The  paper  usually  purchased  for  folding  packages  of  medicine  is 
called  "white  druggists'  wrapping  paper;"  its  size  is  called  double 
niediuni,  each  sheet  being  about  38  X  24J  inches.  This  sheet  cut  into 
2  sheets  24  J  x  19  =  the  medium  size.  The  medium  sheet  is  thus  con- 
veniently divided  for  dispensing  purposes : — 

Into    4  sheets  12  X  9J  inches  suitable  for  J  fc  papers. 
6      "        9J  X  8       "  "  J  ft>  papers. 

12      "        6i  X  6J    "  "  1  oz.  papers. 

Fig.  216  shows  a  ^  fc  paper.     To  fold  a  package,  this  is  laid  upon 
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Fig.  216. 


Pftper  for  package. 


the  scale  plate  and  filled  with  an  appropriate  quantity ;  of  a  moder- 

atelj  heavy  article,  like  Epsom  salts  or 

cream  of  tartar,  this  will  be  4  oz. ;  of  a  light 

article,  like  senna  or  chamomile,  say  1  oz. 

The  paper  is  placed  before  the  operator  in 

the  direction  here  shown ;  a  little  crease  is 

made  on  the  nearest  end  so  as  to  form  a  flap 

into  which  the  furthest  edge  is  fitted,  and 

the  whole  turned  over  upon  the  containing 

substance  so  as  to  form  a  crease  when  laid 

evenly  down  upon  it^  at  the  middle  or  near 

the  furthest  side,  according  as  a  wide  or 

narrow  bundle  is  desired. 

The  oval  cylinder  is  now  loosely  closed 
up  at  one  end  by  turning  it  over,  and  is 
held  up  with  the  crease  toward  the  operator, 
the  thumb  pressing  it  firmly  to  prevent  its 
bulging.  Now,  with  the  forefinger,  the 
upper  end  of  the  cylinder  is  pressed  in  against  the  containing  sub- 
stance, and  the  two  sides  of  tne  paper  being  rolled  into  the  position 
they  naturally  take,  the  whole  upper  flap  is  laid  down  immediately 
above  the  containing  substance  and  pressed  into  a  firm  and  even 
crease.  The  package  is  now  inverted,  the  other  end  is  opened  out, 
rolled  in,  and  folded  over  in  like  manner. 

The  next  operation  is  to  label  the  package ;  this  requires  very  little 
paste,  only  sufficient  should  be  applied  to  prevent  its  slipping  about ; 
the  label  is  put  immediately  in  line  with  the 
crease,  unless  this  is  too  low  down,  and  then 
it  connects  the  crease  with  the  part  below. 
The  next  operation  is  to  tie  the  package, 
which  is  done  by  laying  it  on  the  flat  or 
labelled  side  and  passing  the  string  first  across 
it  and  then  lengthwise,  securing  it  by  a  bow- 
knot  at  the  edge  where  it  was  first  creased. 
When  the  package  is  large  or  quite  oblong, 
the  string  is  made  to  pass  twice  across  it  and 
once  lengthwise.  The  string  used  should  be  thin  and  free  from  fuzz ; 
linen  is  the  best  material.  The  ball  of  tying  string  may  be  put  into 
a  small  apartment  of  the  drawer  and  gradually  unwound  as  required, 
or  it  may  be  used  from  a  reel. 

Small  powders  for  containing  but  a  single  dose  of  medicines  should 
be  put  up  in  glazed  writing  paper.  The  kind  called  flat-cap  is  eco- 
nomical and  adapted  to  the  purpose.  A  sheet  of  flat-cap  will  furnish 
sixteen  of  the  most  common  size,  or  nine  of  the  larger  or  Seidlitz 
powder  size.  Fig.  218  represents  the  shape  of  these.  A  little  crease 
IS  made  along  the  long  side  into  which  the  opposite  edge  is  laid,  and 
the  paper  being  folded  over  is  laid  down  in  the  crease  just  beyond  the 
middle,  or  ai  tne  middle,  according  to  the  width  desired.  The  ends 
are  now  folded  over  a  spatula  so  as  to  make  flaps  of  equal  length,  and 
the  package  or  powder,  as  it  is  called,  is  complete.    In  dispensing 
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Paper  package. 
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simple  powders,  I  use  small  envelopes^  Fig.  220 ;  there  are  sevenl 
which  leave  nothing  to  desire. 


Fig.  218. 


Fig.  219. 


^ 


Fig.  220. 


Paper  for  powder. 


It 


Powder. 


BftT«lop«  Ibr  powder. 


Powders  are  often  directed  in  considerable  numbers,  frequently,  m 
in  Prescription  No.  78,  twelve  at  once ;  in  this  case,  it  is  important  to 
have  the  powders  all  of  one  length,  so  as  to  fit  in  a  little  box,  called  a 
powder-box  or  lozenge-box. 

Gauges  for  folding  powders  are  sold  by  dealers  in  druggists'  sundritf ; 
their  use  is  twofold — to  regulate  the  length  of  the  powder,  and  to  facilitate 
the  folding ;  the  two  end  creases  are  m^e  bj  simplj  pressing  the  paper  over 
the  blades  between  the  thumb  and  finger. 

The  expense  of  these  is  saved  by  cutting  a  piece  of  tin  of  the  required 
width,  and  tacking  it  on  to  one  comer  of  the  slide  appropriated  to  powden 
With  a  penknife,  the  board  may  be  cut  out  to  the  thickness  of  the  tin,  m 
that  the  paper  will  slip  readily  on  to  the  tin,  and  be  tamed  over  by  the  thumb 
and  finger;  this  is  substituted  on  the  counter  shown  in  Fig.  213  by  sflBifi 
wooden  powder  gauge  screwed  on  to  the  face  of  the  slide  appropriated  to 
dispensing  powders ;  a  great  many  powders  can  be  folded  in  a  few  miDotei 
by  the  use  of  this  simple  contrivance  which  takes  op  no  room  and  is  Defer 
out  of  the  way  when  wanted. 

Powders  are  often  dispensed  in  bulk  to  be  divided  by  the  patieat 
according  to  some  standard  of  proximate  measurement,  for  instance, 
as  much  as  will  lay  on  a  sixpence,  or  may  be  taken  up  by  the  point 
of  a  penknife,  or  will  fill  a  salt  spoon;  this  has  the  advantage c»f 
economy  in  cases  where  the  treatment  is  likely  to  be  contiuuixi  for  i 
long  time,  but  as  a  general  rule,  it  is  better  that  the  doses  should  be 
divided  by  tlie  pharmaceutist,  whase  eye  becomes  accustomei:!  to  the 
least  deviation  irom  accuracy  in  dividing.  The  pharmaceutical  tvro 
should  practise  weighing  successively  definite  quantities  of  the  mure 
commonly  prescribed  medicines,  and  laying  them  out  on  appropriate 
papers  so  as  to  become  proficient  in  dividing  them  by  the  eye. 

When  dispensed  in  bulk  with  a  view  to  being  taken  at  intervals  in 
approximate  doses,  powders  should  be  put  into  vials  with  tolerably 
wide  mouths,  or  into  turned  wooden  boxes,  such  as  are  used  for  tooth 
powders,  not  into  ordinary  paper  packages.  Volatile  or  deliquescect 
powders,  whether  in  bulk  or  divided  in  separate  papers,  should  be 
dispensed  in  wide-mouth  vials  well  corked — the  same  is  true  of  char- 
coal and  magnesia,  which  are  otherwise  apt  to  be  scattered  over  sur- 
rounding objects  and  wasted. 

TJie  Uispen3i7ig  of  LlquUls. — By  attention  to  the  liability  of  liquids 
to  ferment,  or  to  part  with  volatile  active  principles,  or  to  deteriorate 
by  exposure  to  atmospheric  influence,  the  pharmaceutist  will  learn 
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that  advantages  almost  invariably  result  from  the  selection  of  well- 
stoppered  pint  and  quart  tincture  bottles  for  the  dispensing  shelves  in 
preference  to  half  gallons  and  gallons.  These  bottles  are  necessarily 
frequently  opened,  admitting  air  and  allowing  of  evaporation,  and  they 
are  exposed  to  bright  light,  which  is  one  of  the  most  potent  causes  of 
chemical  change ;  bottles  of  these  sizes  are  also  much  more  conve- 
nient to  handle  than  larger  ones,  and  by  having  suitable  funnels  at 
hand,  may  be  replenished  as  often  as  required  from  stock  bottles  kept 
in  the  cellar  or  other  appropriate  depository. 

Under  the  head  of  solution,  in  the  second  part  of  this  work,  and 
of  the  liquid  forms  of  medicines  in  the  fifth  part,  and,  indeed, 
throughout  all  the  practical  parts,  I  have  endeavorea  to  impress  such 
facts  connected  with  the  preparation  and  use  of  this  class  of  medicines 
as  would  be  most  useful  to  the  student,  and  I  may  conclude  the  subject 
here  by  reference  to  the  selection  of  vials,  corking,  labelling,  &c. 

Of  the  several  varieties  of  vials  shown  on  page  18,  the  kind  hest  adapted 
to  the  purposes  of  the  country  physician  and  to  the  great  majority  of  phar- 
maceutists is  the  Germap  flint,  Fig.  221 ;  it  has  ihe  advantage  over  the 
flint  vial  of  being  cheaper,  and  stronger;  while  it  is  far 
better  than  the  common  quality  of  green  glass.      The 
manufacturers  of  green   glass  make  many  of  their  vials 
without  lips,  from  the  fact  that  dealers  in  handling  and  re- 
packing the  lipped  vials  suffer  loss  from  these  being  much 
broken  about  the  lip.     A  vial  is,  however,  of  little  use  for 
many  of  the  purposes  of  the  physician  without  a  good, 
rather  broad,  and  thin  lip,  which  will  allow  of  the  pouring 
of  the  liquid  from  it  without  its  running  back  and  down 
the  outside.    This  is  especially  true  of  small  vials  from  which     oemaii  iiat  tIal 
drops  are  to  be  administered. 

Many  of  the  large  dispensing  establishments  have  adopted  their  own  dis- 
tinctiTe  and  uniform  styles  of  vials,  which  are  made  in  moulds  of  all  the  sizes 
required  for  ordinary  dispensing,  and  arQ  certainly  more  rechercM  and 
characteristic  than  any  that  could  be  found  in  commerce.  Other  leading 
stores,  not  seeking  any  peculiarity  in  their  style  of  vials,  are  content  to  pur- 
chase the  best  productions  of  the  New  England  Glass  Company,  who  pro- 
duce glassware  probably  unsurpassed  in  elegance  by  any  in  the  world. 
Numerous  manufactories  in  other  parts  of  the  United  States,  especially  in 
Pittsburg,  Pa.,  are  largely  concerned  in  supplying  flint  glass  prescription 
and  dispensing  vials  fit  for  the  best  class  of  customers  in  our  country. 

With  a  view  to  economy  of  time,  the  sink  for  washing  vials,  the 
vials  themselves,  the  labels  and  corks,  will  be  conveniently  located 
near  the  front  of  the  shop,  and  it  is  very  desirable  that  an  assortment 
of  these  necessary  articles  for  dispensing  liquids  shall  be  always  within 
reach  of  the  counter  clerks,  in  a  condition  for  immediate  use.  The 
mode  of  disposing  the  assortment  of  washed  vials  differs  in  diflFerent 
establishments;  some  hang  them  while  yet  moist  on  nails  or  pegs  with 
the  mouth  inclined  downward  that  they  may  drain  and  be  free  from 
liability  to  collect  dust,  until  wanted  for  use.  This  method  takes  more 
space  than  is  generally  at  command,  and  seems  to  be  less  desirable 
than  keeping  them  in  a  partitioned  drawer.  The  sink  should  have 
shelves  or  racks  arranged  over  it  for  draining  recently  washed  articles, 
and  the  vials  should  not  be  put  into  the  drawer  for  us«  t\ll  dx^ .   \k 
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Fig.  222. 


Tapering     and 
•tralght  oorkt. 


the  Prelhninary  Chapter,  page  58,  the  variable  quality  of  coifa  13 
referred  to,  and  it  is  only  necessary  again  to  call  attention  to  the  grat 

advantage  in  this  as  in  most  other  purchases  of  select- 
ing the  best,  and  especially  those  of  the  kind  caM 
homoeopathic,  which  are  fitted  with  mnch  greater 
facility  to  the  vials. 

There  is  no  economy  in  procuring  cheap  corks,  u 
prices  are  pretty  exacdy  according  to  quality,  and  d 
the  inferior  qualities  a  large  number  are  quite  unfit 
for  use. 

The  cork  drawer  should  not  be  too  near  the  fire, 
as  they  are  deteriorated  by  long-continued  drying. 
The  cork  should  always  be  adjusted  to  the  Dottle  before  putting  the 
liquid  into  it,  so  that  if  it  should  not  fit,  it  may  not  be  injured  bj 
contact  with  the  liquid,  and  may  be  thrown  in  with  the  corks  agaia 
The  neat  appearance  depends  chiefly  on  its  being  clean  and  having 
a  clear  fresh  surface  at  top ;  this  may  generally  be  attained  by  the  use 
of  a  sharp  knife,  care  being  taken  not  to  cut  it  off  so  short  as  to  be  in- 
convenient to  extract  again.  The  practice  of  capping  over  the  coA 
with  a  piece  of  fancy  paper  or  damp  kid  gives  a  handsome  finish  to 
the  preparation,  and  secures  it  from  being  opened  by  children  or 
others  who  may  be  sent  for  the  medicine ;  but  in  small  sales  it  scarcely 
repays  for  the  time  consumed. 

Heavy  and  good  quality  tin  foil  is  a  beautiful  capping  for  corkg^ 
and  may  be  applied  without  a  string  to  secure  it ;  it  will  take  the  im- 
pression of  a  stamp  with  considerable  distinctness.  With  a  view  of 
capping   operations,  a  small   pair  of  scissors,    different  from  thoee 

adapted  to 'the  general  purposes  of  the  counter,  will  be 
almost  indispensable. 

The  fashion  of  stamping  the  cork  at  top  with  a  dye 
upon  sealing  wax  has  lately  become  quite  general ;  to 
accomplish  it  with  facility  and  neatness  a  small  spirit 
lamp,  Fig.  228,  or  a  similar  lamp  made  with  a  vial  and 
glass  tube  should  be  provided ;  the  flame  of  alcohol  is 
best  for  the  purpose,  because  not  liable  to  smoke  the 
wax.  A  stamp  should  be  provided  with  the  name  or 
initials,  or  some  appropriate  device,  or  trade  mark, 
which  will  give  character  to  the  preparation  dispensed,  and  indicate 
its  origin. 

The  cork  presser  Fig.  224,  is  now  so  common  and  well  known  as 

scarcely  to   require    mention:    in 
Fig- 224.  using  it,  care  should   be  taken  to 

press  the  whole  length  of  the  cork, 
otherwise,  if  it  is  rather  dry,  it  may 
be  cracked  at  the  point  \vhere  the 

Eressure  of  the  machine  ceases,  and 
ence  will  break  off  in  attempting 
to  remove  it  from  the  bottle.     It 
is  best  adapted  to  the  larger  sized 
CotY^Tf>%«T.  corks,  and  is  quite  unsuitable  to  be 

^Y^^^'^^'''^^^s!^^5iQ!^^idi.\.Q  corks." 


Fig.  223. 


Spirit  lamp. 
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Takt  a  leatpoonfal  every         houri, 
ai  directed. 


Take  a  teaipoonfiii  tii 

a  day,  at  directed. 


Take  a  iahletpoonfid  timet 

a  day,  as  directed. 


Powders. 

Tate  one  every 


Powders. 

Tate  one  ti>nrs  a  day. 

at  directed. 


dropt         timet  a  day, 
as  directed. 


Take         dropt  every        huurt, 
at  directed. 
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Labelling  medicinal  preparations  is  very  macb  neglected  by  conntij 
practiliooerB,  frequently  for  want  of  facilities ;  it  is,  however,  too  it 
portaut  a  matter  to  be  overlooked  in  any  well-ordered  dispensary.  A 
small  aheet  of  blank  labels  may  be  procured  for  a  trifliDg  sum,  adapted 
exactly  to  the  wants  of  the  particular  individual,  or  the  druggist  8boii',il 
have  them  printed  for  hie  customers.  I  have  for  several  yean  so'id 
aeta  somewhat  like  that  on  the  preceding  page,  which  by  fiUing  up  the 
blanka  serve  most  the  purpose  of  the  pnysician. 

The  apothecary  will  of  course  have,  besides  his  ordinary  printfd 
slip  labels,  suitable  prescription  labels,  with  his  business  card  and  u 
appropriate  space  for  dlling  up  with  the  names  of  dng!^ 
Fig.  225.        or  ^ith  directions  and  the  number  and  date  of  the  pn- 
scription,  for  future  reference.     Few  things  add  more  » 
the  reputation  of  the  apothecary  than  the  neatness  tnd 
elegance  of  bis  labels,  both  in  printing  and  chirc^ru^if. 
Some  pharmaceutists  prefer  to  ^tn  all  their  labeu  n 
that  they  will  adhere  by  moistening  alone ;  this  is  ioat 
by  a  solution  of  dextrine  in  water  painted  over  the  sir- 
face  and  allowed  to  harden,  or  by  a  mixture  of  one  put 
of  sugar  to  two  of  white  glue,  dissolved  io  five  parti  of 
water  by,  heat,  and  applied  while  yet  warm. 

Fig.  225  sbowH  a  cooreiiieDt  wide-moath  bottle,  which  mj 
be  of  f^ij  or  f ^ir  capacity,  with  a  perforated  cork  into  vhick 
a  plag  is  inaerted,  extending  half  an  inch  below  the  cork,<)i 
to  which  is  glued  a  camel-hair  bmsh,  always  dipping  into  tk 

Easte ;  this  tittlo  vial  may  be  supplied  with  paste  from  another  and  lirgtt 
ottle.  '  The  paste  may  be  made  hj  either  of  the  following  processes : — 

Paste  cotUaining  Glycerin. 

Take  of  Gnra  Arabic One  ounce. 

Boiling  water Two  duidonncM. 

Glyi-erin Two  fluidracfanu. 

Make  a  solution. 

Paste  preserved  xoith  Acetic  Acid. 
Take  of  Powdered  gum  Arabic, 

Powdered  tragacanth,  of  each  .        .  Sss- 

Water jiss  or  sufficient 

Acetic  acid t>l,sx. 

Mix  them. 

If  trai^acanth  paste  is  made  stiff  enough,  it  will  keep  witboot  the  additioi 
of  an  antiseptic. 

When  not  previously  prepared,  the  labels  reqnire  to  be  pasted  at  the  tim 
they  arc  applied  ;  this  may  be  accomplished  by  laying  them  snccessiTs!! 
upon  a  piece  of  soft  paper,  which  must  be  renewed  as  soon  as  it  beconif* 
somewhat  ds.ubed,  or  by  laying  them  on  a  piece  of  smooth  and  hard  wood, 
which  should  he  cleaned  and  dried  once  every  day.  When  the  label  h  »p- 
plicd  to  the  glass,  it  should  be  covered  by  a  piece  of  paper  somcwhal  lai^r^r 
than  itself,  and  tightly  and  uniformly  pressed  till  quite  smooth  ;  it  is  a  mi^ 
take  to  put  a  thick  coating  of  paste  on  the  paper,  as  it  then  spread*  on  to 
the  surrounding  paiTa  of  the  vial,  soiling  them,  and  in  drying  shrink?  and 
wrinkles  tlie  label.     When  filled  and  properly  corkod,  the  vial  should  bt 
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cftrefally  wiped  off  and  wrapped  in  a  piece  of  white  paper.     The  ]^tb  size, 
page  793,  is  suitable  for  a  f  Jiv  vial. 

A  good  pen,  with  a  fine  point,  suitable  for  filling  up  the  blanks  on  the 
labels,  and  a  desk,  should  be  within  convenient  reach ;  also  a  blank  book 
or  file  on  which  to  preserve  the  prescription  for  future  reference,  the  day 
book  or  blotter,  the  book  of  "wants,"  in  which  each  article  is  to  be  entered 
for  purchase  or  preparation,  before  it  is  entirely  out,  and  a  note-book  of  facts 
and  experiences,  which,  if  diligently  kept,  will,  by  lapse  of  time,  become  a 
valuable  heirloom  of  the  office  or  shop. 

Beading  the  Prescription* 

The  first  process,  on  receiving  a  prescription  to  be  compounded,  is 
to  read  and  thoroughly  to  understand  it;  this  can  be  done,  in  many 
cases,  only  after  some  study  and  consequent  delay,  which  if  perceived 
by  the  applicant  may  occasion  distrust  and  a  suspicion  that  something 
wrong  is  contained  m  it ;  to  obviate  the  appearance  of  a  misunder- 
standing, it  is  a  good  plan  to  commence  by  preparing  a  label ;  this  is 
done  with  the  prescription  before  the  eye  of  tne  writer,  and  allows  time 
for  thoroughly  studying  it  and  deciphering,  as  far  as  practicable,  the 
obscure  parts,  before  attempting  to  compound  it.  After  the  prepara- 
tion has  been  completed  and  labelled,  the  prescription  should  be  care- 
fully reviewed  and  the  several  articles,  as  added,  recalled  so  as  to 
insure  its  correctness  before  sending  it  out  freighted,  as  it  may  be,  with 
the  issues  of  life  or  death  to  the  suflTerer  for  whom  it  has  been  pre- 
scribed; there  are  few  errors  occurring  from  carelessness  which  would 
not  be  obviated  by  this  precaution,  if  there  should  be  an  obvious 
error  in  a  prescription  wnich  might  lead  to  serious  consequences,  it 
would  become  the  duty  of  the  pharmaceutist  either  to  supply  the 
medicine,  so  modified  as  to  be  safe,  and  to  fulfil  the  intention  as  nearly 
as  he  can  arrive  at  it,  or,  on  a  plea  of  necessary  delay,  to  obtain  an 
opportunity  to  have  the  error  corrected  by  the  physician  himself. 

The  maintenance  of  a  spirit  of  professional  comity  between  the 
physician  and  pharmaceutist,  by  which  each  is  bound  to  screen  the 
other  from  unjust  censure,  while  they  mutually  endeavor  to  protect 
the  community  from  the  dangers  unavoidably  attendant  upon  the  ad- 
ministration of  remedies,  is  the  only  true  basis  of  their  successful  co- 
operation. 

Preparation  and  Dispensing  of  Pills. 

The  advantage  of  this  form  of  preparation  having  been  fully  detailed 
in  Chapter  IV.,  the  substances  best  adapted  to  it  having  been  enume- 
rated, and  the  general  principles  on  which  they  should  be  compounded 
having  been  treated  o^  it  remains  now  to  convey  such  information 
upon  the  mode  of  mixing  and  forming  pill  masses  as  can  be  put  into 
a  brief  description,  premising  that  of  the  manual  processes  of  phar- 
macy, none  more  distinctly  require  to  be  learned  by  experience. 

To  form  a  pill  mass,  the  ingredients  in  the  form  of  powder  being 
weighed,  are  placed  in  a  mortar,  or  on  a  tile,  and  thoroughly  mixed ; 
two  spatulas  being  at  hand,  a  small  addition  of  some  excipient,  an 
already  pointed  out^  is  to  be  made,  care  being  taken  not  to  add  an  ex- 
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0668,  which  the  inexperienced  are  apt  to  do.  The  little  bottle.  Fig.  215, 
page  790,  is  made  for  the  use  of  the  analytical  chemist  in  moijsienicg 
substances  with  a  single  drop  of  a  reagent ;  it  will  be  useful  to  con- 
tain  water  for  the  purpose  named.  The  drop  guide,  Fig.  214,  or  % 
similar  extemporaneous  contrivance,  will  answer  the  same  purpuee. 
Many  pill  masses  are  spoiled  by  getting  a  few  drops  too  much  water 
accidentally  into  them;  they  should  always  be  very  thoroughly  tritu- 
rated before  the  addition  of  fresh  portions  of  liquid. 

The  use  of  extracts  in  making  pills  has  already  been  adverted  to  as 
aiding  in  their  pharmaceutical  eligibility ;  but  the  toughness  of  cer- 
tain resinous  extracts,  as  extract  of  jalap,  is  one  of  the  greatest  causes 
of  difficulty  in  the  manipulation.  The  extract  seems  sometimes  to 
have  dried  to  just  that  condition  which  forbids  the  idea  of  reducing 
it  to  powder,  or  softening  it  to  the  proper  consistence  of  an  excipieni 
and  tnerefore  it  cannot  be  successfully  incorporated  with  other  extracts^ 
or  with  dry  powders.  Under  these  circumstances  the  aid  of  heit 
should  be  called  in ;  a  mortar  being  warmed  upon  the  stove,  the  ex- 
tract may  be  introduced  into  it  and  thoroughly  softened  by  tritnn- 
tion,  or  if  still  too  tough,  being  broken  up,  the  mass  may  be  subjected 
to  drying,  until,  on  cooling,  it  is  so  brittle  as  to  be  readily  reduced  to 
powder,  and  then  incor|j^rated  with  the  other  ingredients  and  rendered 
plastic  by  suitable  excipients. 

Another  difficulty  in  manipulating  with  extracts  is  owing  to  their 
sometimes  bein^  too  soft  to  form  a  mass  of  sufficient  firmness  witk 
the  other  ingredients  prescribed ;  in  this  case  it  is,  perhaps,  generally 
best  to  spread  the  extract  in  a  thin  layer  upon  the  tile  and  warm  thi 
till  a  portion  of  the  moisture  being  evaporated  it  assumes  the  proper 
consistence.  Care  is,  of  course,  necessary  not  to  deteriorate  the  ex- 
tract by  burning,  or  the  evaporation  of  any  volatile  principles.  The 
warmth,  moisture,  and  flexibility  of  the  hand  may  frequently  be 
brought  into  requisition  with  materials  that  refuse  to  soften  and  a-i- 
here,  though  generally  it  is  desirable  to  avoid  working  thfe  in:4ss  in 
the  hands  in  presence  of  the  customer;  when  the  materials  are  readilj 

miscible,  the  whole    process    may  be  con- 
Fig.  226.  veniently  performed  in  the  mortar,  and  t'ae 

removal  of  the  mass  completely  effecteil  bj 
the  use  of  the  pestle  and  spatulas. 

Some  pharmaceutists  prefer  the  u^^e  of 
the  pill  tile  and  spatula  for  the  whole  mani- 
pulation, and  I  have  observed  that  S'^rrK-  of 
the  most  successful  pill  makers  avoid  the 
use  of  the  mortar  almost  entirely;  od  the 
other  hand  the  greater  force  ini})artal  \o 
trituration  by  the  convex  surface  of  the 
pestle  upon  the  concave  mortar,  and  the 
facility  it  aflbrds  in  thoroughly  powdering 

and  mixing  the  ingredients  seem  to  me  to 

Graduated  pill  tile.  indicate   ihc  superiority   of    this  old  fash- 

ioned method ;  the  force  of  early  training  and 
of  habit  in  this  as  in  most  other  cases  has  a  controlling  influence. 
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In  osing  the  pill  tile,  Fig.  226,  for  mixing  tbe  mass,  an  implement 
is  required  which  will  facilitate  the  powdering  of  crystals,  dry  ex- 
tractive, and  resinous  materials,  and  powdera,  which  have  agglutinated. 
Fig.  227  shows  a  rauller,  made  of  glaaa  for  this  purpose; 
the  flat  bottom  surface  is  ground  to  adapt  it  to  trituration ;  ^'B-  227. 
it  is  not  used  in  forming  the  mass,  but  is  well  suited  to  the 
pre^ration  of  the  dry  materials. 

With  a  view  to  securing  both  tenacity  and  firmness  in  s 
pill  mass,  it  seems  essential  that  the  several  ingredients 
should  combine  the  property  of  fluidity  with  that  of  hard- 
ness or  insolubility.  A  solid  substance,  like  aloes  or  almost 
soy  of  the  resins  or  gum  resins,  can  readily  be  formed  into 
piUs  with  a  little  alcohol  or  some  appropriate  tincture,  but 
lor  want  of  a  substanoe  insoluble  in  this  excipient  the  pills 
will  be  apt  to  fail  of  that  firmness  of  consistence  which 
results  fix}m  the  combination  of  solid  with  liquid  particles;  soap  is  in 
this  case  a  better  excipient,  being  less  of  a  solvent  for  the  resinous 
particles,  and  possesBtng  a  body  which  prevents  the  softening  and  flat- 
tening out  of  the  pills. 

Whenever  practicable,  it  ia  best  for  the  pharmaceutist  to  use  the 
exoipient  prescribed  by  the  physician,  but  there  is  nothing  to  prevent 
his  adding  inert  excipients,  when  necessary,  according  to  his  own 
judgment^  and  the  fi-equent  absence  of  any  specific  directions  on  the 
subject  makes  it  necessary  for  him  to  choose  the  best  excipient  to 
insure  smaUness  of  bulk,  adhesiveness  and  firmness  in  the  mass;  ex- 

ferience  and  a  careful  study  of  the  subject,  as  presented  in  Chapter 
v.,  will  aid  in  this  selection. 
Pills  may  be  divided  with  a  spatula,  by  the  eye,  or  by  the  aid  of  a 
graduated  tile ;  a  great  many  pharmaceutists  use  this  altogether,  but 
It  has  always  appeared  to  me  it  must  be  from  want  of  familiarity  with 
the  use  of  the  piU  machine.  Fig.  228.    If  the  mass  is  plastic,  it  may 

Fig.  228. 


Bnu  pUl  DuhlD*. 


be  rolled  between  the  smooth  surfaces,  or  by  use  of  the  pill  roller. 
Fig.  229,  into  a  perfect  cylinder  equally  thick  at  both  ends,  and  by 
then  adjusting  the  cutting  surfaces,  the  whole  mass  will  be  immediately 
turned  into  the  appropriate  number  of  pills,  which,  if  about  the  size 
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appropriate  to  the  machin^  will  be  so  roun 

rolling.     In  large  diapeDsin^  establishmen 

sometimes  kept  adapted  to  different  sizes, 

Quovenne'a  iron,  another  for  compound  cat 

another  for  compound  rhubarb  and  other 

Army  laboratories  immense  numbers  of  p 

machines  by  female  operatives.     There  is  a 

to  the  use  of  the  pill  machine  which  should 

nection ;  it  is,  that  the  cutting  surfaces  will 

each  other  perfectly  in  one  way ;  every  roller 

B  star,  a  little  brass  tack,  a  number,  or  som 

corresponding  one  is  made  on  the  machine, 

tion  the  roller  is  to  be  worked  on  the  machine  i 

aware  of  this  precaution,  many  abandon  the  ■ 

one  of  the  greatest  of  oonveniencea  in  pha 

made  by  Wurtz  the  rollers  work  equally  w 

Pills  should  not  be  put  away  for  diaper 

dried  on  a  tray,  an  open  box  lid,  or  paper  f< 

purpose.    There  are  several  kinds  of  pill  bo 

of  which  the  best  is  that  made  of  paper  with 

piece,  Fig.  64.     Pills  containing  volatile  i 

pensed  in  a  small  wide-mouth  vial.     Such  : 

Fig.   230  shows  a  bottle  arranged  to  con 

liquorice  root,  or  sifted  arrowroc 

Fig.  230.         be  kept  at  hand  in  dispensing  pi 

■I  the  pill  macliiue,  and  for  filling  I 

Jl^  pensed.     Ooe  of  these  bottles  mi 

[Pf  ill  bic  also,  90  as  to  add  that  inj 

JLyJl  masses  id  process  of  their  roana 

^1  T  I  P^       stmction  will  scarcely  need  a  i 

I  short  piece  of  tnbe,  and  3j  or  SiJT 

^^1  Coaling  of  PitU.— Though  i 

^^^^J  medicine,  yet  pills,  especially  w 

^^^^H        nauseous  ingredients,  are  disag 

^^^^^p      ways  have  been  devised  to  rende 

^^^^^^      pleasing  to  the  eye  and  to  hide 

Diaunf  bottia.      given  iu  this  form. 

Since  the  issue  of  the  formei 

ancient  practice  of  coating  pills  with  silver  uid 

The  apparatus  I  have  had  constructed  for  this  p 

It  consists 

Fig.  231.  wood   fitti 


rolling  the 
dusting  p< 
have  them 
to  moisten 
They  are 
hollow  spl 
quantity  c 

tightly  closed  by  screwing  the  separate  parts  b 
is  cummnnicated  to  it ;  in  a  few  seconds  the  pil 
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and  bright  coating.  One  dozen  pills  of  average  size  require  one  sheet  of 
foil  and  larger  nnmbers  in  proportion.  Some  diificultj  is  experienced  in 
griying  a  handsome  coating  to  pills  of  Quefenne's  iron,  on  account  of  their 
black  color ;  this  can  be  obviated  by  the  nse  of  a  large  proportion  of  foil, 
which  may  be  objectionable  as  interfering  with  their  solubility,  notwithstand- 
ing the  extreme  tenuity  of  the  foil.  The  taste  of  the  pills  is  of  course  dis- 
guised in  proportion  to  the  completeness  of  the  coating ;  in  dispensing  no 
powder  is  necessary,  the  tendency  of  the  fresh  pills  to  adhere  to  each  other 
being  obviated. 

This  apparatus  may  be  substituted  by  using  a  gallipot  laid  against  the 
palm  of  the  hand,  or  by  two  porcelain  capsules  fitted  to  each  other,  the 
opening  at  the  lips  being  covered  by  the  thumb,  but  there  is  a  saving  in  the 
use  of  an  apparatus  as  above  figured ;  any  portion  of  the  foil  not  adhering 
to  one  charge  of  pills  will  be  ready  for  the  next,  besides  an  advantage  which 
is  gained  by  the  leverage  of  the  handle. 

The  former  belief  that  a  coating  with  metallic  leaf,  if  sufficient  to  hide 
the  taste  and  smell  of  the  pills,  would  interfere  with  their  solubility,  has  been 
very  much  modified  by  recent  experience.  The  pharmaceutist  should  assure 
himself  of  the  genuineness  of  his  gold-leaf,  as  Dutch  metal,  which  is  so  often 
substituted  for  it,  contains  both  copper  and  zinc. 

A  coating  with  gelatin  is  one  of  the  most  elegant  and  efficient  expedients 
for  disguising  the  odor  and  taste  of  pills ;  this  is  accomplished  by  preparing 
a  solution  of  one  part  of  gelatin  in  two  of  water,  by  a  water  bath  heat ; 
and  having  prepared  the  pills,  pretty  firm  and  dry  and  free  from  any  powder  on 
their  surface,  they  are  dipped  into  the  gelatin  by  means  of  long  pins,  which 
are  then  placed  in  a  position  to  allow  the  pills  to  dry  without  contact  with 
each  other.  On  beiqg  removed  from  the  pins  any  superfluous  gelatin  is 
clipped  ofl^  with  scissors  and  the  holes  touched  with  gelatin  from  the  point 
of  a  camel's  hair  brush  if  deemed  necessary.  This  coating  is  smooth  and 
glossy,  and  when  the  pills  are  kept  dry  leaves  nothing  to  desire ;  it  efl^ectnally 
excludes  all  deteriorating  kfiuences,  and  pills  thus  covered  may  be  kept  for 
an  indefinite  time  without  losing  their  medicinal  properties ;  they,  moreover, 
have  an  elegant  appearance  from  the  transparent  nature  of  their  surface, 
which  may  be  colored  to  suit  the  fancy,  by  introducing  into  the  solution  of 
gelatin  a  sufficient  quantity  of  coloring  matter,  which  is  soluble  in  water. 

Sugar-coated  pills  are  now  very  popular  and  widely  diffused.  Their  method 
of  manufacture  is  much  better  understood  by  confectioners  than  by  pharma- 
ceutists ;  the  coating  of  objects  with  a  glossy  saccharine  covering  is,  in  fact, 
a  prominent  part  of  their  business.  On  a  large  scale  the  sugar  coating  is 
managed  by  constantly  rotating  the  moistened  pills  in  a  mixture  of  starch 
and  sugar  contained  in  a  copper  pan  suspended  at  considerable  distance 
above  a  small  charcoal  fire ;  they  thus  acquire  a  smooth  and  glossy  surface, 
familiar  to  us  in  pills  from  most  of  the  leading  pharmaceutical  manufacturers. 
There  are  several  ways  in  which  a  similar  coating  may  be  effected  at  the 
prescription  counter ;  in  all  cases,  very  finely-powdered  '*  dusted  "  sugar  is 
requisite ;  some  use  a  mixture  of  sugar  and  gum  Arabic,  which  must  be 
intimate  and  rubbed  to  the  very  finest  powder.  Upon  a  pill  tile,  six  or  eight 
pills  receive  a  thin  covering  of  mucilage  of  gum  Arabic  or  tragacanth,  by 
being  rolled  in  it  quickly  by  means  of  the  fingers ;  they  are  then  immediately 
transferred  to  another  tile,  upon  which  a  thin  layer  of  the  saccharine  powder 
has  been  dusted,  and  the  sugar  is  made  to  adhere  by  giving  the  pills  a  rotary 
motion  with  the  ends  of  the  fingers,  slightly  pressing  on  them. 

The  covering  of  sugar  may  also  be  satisfactorily  made  by  using  the  silver- 
ing globe,  the  inside  of  which  has  been  highly  polished.     Some  of  the 
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powder  is  sprinkled  into  the  hemisphere,  and,  after  the  introduction  of  tk 
pills  previously  moistened  with  mucilage  as  before,  an  even  coating  is  effected 
by  giving  the  box  a  quick  circular  movement.  The  pills  are  afterw&rds 
allowed  to  dry  in  a  box,  and  may  be  made  somewhat  smoother  by  rolling 
them  in  finely-powdered  starch. 

If  thus  treated,  a  good  white  coating  is  obtained,  which,  however,  lacks 
smoothness  and  elegance  if  compared  with  the  confectioners'  manufacture, 
but  answers  all  the  required  purposes. 

If  it  appears  desirable,  the  sugar  may  be  previonsly  colored  by  incorpo- 
rating a  few  grains  of  carmine  with  it,  or  rubbing  with  it  some  good  saffros 
to  a  very  fine  powder,  if  a  yellow  color  is  desired ;  the  latter  fades  if  exposed 
to  the  light. 

Pills  may  be  extemporaneously  coated  with  sugar  by  first  moisteninf^  Hbtrn 
with  a  strong  solution  of  balsam  of  Tolu  in  ether,  throwing  them  immediatelj 
into  a  box  containing  sugar  in  very  fine  powder,  and  shaking  the  box  for  a 
few  minutes ;  the  application  may  be  repeated  if  the  first  coating  is  not  Kiii- 
ciently  thick.  The  ethereal  solution  has  the  advantage  of  extreme  vola- 
tility and  of  not  dissolving  the  ordinary  constituents  of  pills,  but  sbooM  it 
prove  objectionable  on  account  of  a  solvent  action  on  the  pills  it  may  be 
substituted  by  mucilage  as  before  indicated. 

Furley^s  procesSj  patented  in  England,  is  directinl  to  be  performed  wiUi 
two  saucers,  the  inner  surface  of  one  is  coated  with  albumen,  prepared  bj 
well  agitating  the  white  of  an  egg,  the  other  contains  a  fine  powder,  com- 
posed of  equal  parts  of  sugar  and  tragacanth.  The  pills  are  placed  in  tbe 
first  saucer  and  are  made  to  revolve  in  it  by  a  series  of  horizontal  circular 
motions ;  this  speedily  coats  them  with  a  thin  film  of  albumen  ;  then  thej  are 
quickly  transferred  to  the  other  saucer  in  which  thej  are  again  caused  to 
revolve  and  become  coated  with  tbe  mixed  powder  of  sugar  and  tragaeantk 
The  peculiar  tenacious  consistence  of  the  albumen  tends  to  prevent  the  pilk 
from  getting  a  very  thick  coating,  but  it  is  sufficient  if  continuous  to  fix  a 
thin  surface  of  the  powder  sufficient  to  form  a  tlmi  but  firm  and  tough  coat- 
ing when  dry.  The  quantity  of  albumen  to  place  in  the  saucer  mast  be 
learned  by  experiment ;  it  should  not  be  in  excess,  lest  the  pills  get  too 
heavy  a  coating  and  dry  too  slowly.  Albumen  has  the  merit  of  ready  solu- 
bility in  the  stomach,  and  seems  to  l)e  well  adapted  to  the  object  in  view. 

In  an  elaborate  article  on  coating  pills,  Bernard-S.  Proctor,  of  New  Castle 
on  Tync,  England,  has  given  the  results  of  no  less  than  forty-five  experi- 
ments, which  go  to  show  that  the  process  is  in  the  main  advantageous.  He 
prefers  those  processes  in  which  the  pills  are  first  rolled  in  a  mixture  of  alco- 
hol and  water,  or  in  lac  varnish,  and  then  in  an  appropriate  powder.  Koll- 
ing  first  in  tincture  of  lac  and  then  in  a  mixture  of  three  parts  of  French 
chalk  and  one  of  resin,  gave  a  coating  not  liable  to  absorb  moisture,  and 
possessing  most  of  the  requisites  souprht.  He  recommends  that  the  quaniitj 
of  tincture  should  not  exceed  4  or  5  minims  to  a  dozen  pills,  and  it  is  evi- 
dently an  important  precaution  in  any  of  the  processes  to  moisten  the  pills 
as  little  as  practicable  to  secure  a  continuous  coating. 

The  covering  with  sugar  is  pcrferred  generally  in  the  United  States  it 
prevents  the  smell  and  taste  from  manifesting  themselves  for  a  number  of 
days ;  but,  if  freshly-made  pills  have  been  thus  coated,  the  evaporating 
moisture,  in  penetrating  through  the  sugar,  may  carry  some  soluble  matttf 
with  it  and  gradually  discolor  the  covering ;  in  a  similar  way,  odorous  prin- 
ciples will  penetrate  to  the  surface,  and  finally  impart  their  smell ;  sugar- 
coated  assat'cetida  pills,  though  at  first  nearly  free  from  odor,  develop  it  oa 
keeping. 
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Sugar  pellets  or  granules^  variouslj  medicated,  have  been  very  mach  pre- 
scribed within  a  few  years.  They  have  gained  favor  with  physicians  from 
their  portability,  and  with  many  patients  on  account  of  their  very  small  size, 
which  adapts  them  to  be  taken  more  readily  and  easily  than  ordinary  pills, 
Sagar  granules  are  made  by  the  confectioner,  of  white  sugar,  sometimes 
artificially  colored.  They  are  medicated  in  the  following  way  :  The  dose 
to  be  contained  in  each  granule  is  first  determined  ;  the  medicinal  substancA 
is  then  weighed  out  in  such  a  quantity  as  may  be  evenly  divided  into  the 
proper  doses ;  it  is  now  dissolved  in  strong  alcohol  or  ether,  sufiBcient  to 
moisten  the  requisite  quantity  of  pellets,  which  are  to  be  constantly  agitated 
in  a  shallow  dish  so  that  the  solution  may  become  evenly  divided  among 
them,  until  the  solvent  has  evaporated. 

It  is  evident  that,  prepared  in  this  way,  the  globules  may  vary  somewhat 
in  the  quantity  of  the  absorbed  solution,  and  it  is  therefore  important  that 
the  agitation  be  continued  without  intermission  until  no  trace  of  moisture 
can  be  detected  ;  the  employment  of  the  strongest  alcohol  or  ether  is  neces- 
sary, so  that  a  larger  amount  of  the  solvent  may  be  employed  without  lique- 
fying the  sugar.  Only  such  medicines  are  adapted  to  this  mode  of  prepa- 
ration as  are  given  in  very  small  doses,  and  the  vegetable  alkaloids  and  some 
neutral  principles  are  particularly  adapted  to  it.  Generally,  more  than  one 
of  the  granules  contain  the  full  dose  of  the  medicine.  It  has  become  cus- 
tomary to  have  them  contain  the  one-hundredth,  one-fiftieth,  one-twentieth, 
or  the  one-sixteenth  part  of  a  grain  of  the  medicinal  compound. 

Preparation  of  Mixtures. — ^In  the  Chapter  on  Liquid  Preparations, 
page  722  to  727,  a  list  is  given  of  medicines  best  adapted  to  this  form, 
and  a  pretty  full  account  of  the  principles  which  should  govern  the 
prescriber  in  the  exercise  of  this  part  of  his  duties.  The  study  of 
such  a  treatise  by  physicians  would  save  many  blunders  which  fall 
under  the  observation  of  pharmaceutists ;  it  would  also  add  to  the 
facilities  of  the  physician  for  combating  disease,  and  to  the  comfort 
of  those  compelled  to  undergo  medical  treatment. 

The  preparation  of  mixtures  and  other  liquid  extemporaneous  pre- 
parations involves  the  exercise  of  greater  judgment  and  skill,  because 
of  the  frequent  unskilfulness  of  prescribers.  The  experienced  phar- 
maceutist will  frequently  have  opportunities  to  correct  apparent  in- 
compatibilities without  materially  varying  from  the  prescription,  and 
in  this  as  in  other  forms  of  prescription  it  will  sometimes  be  his  privi- 
lege to  detect  and  obviate  errors  which  might  be  of  serious  import. 
Let  him  never  allow  a  preparation  to  pass  from  his  hands  without  a 
careful  consideration  as  to  whether  a  mistake  of  his  own  or  of  the 
prescriber  has  escaped  his  notice. 

The  ingredients  contained  in  mixtures  are  generally  both  solid  and 
liquid,  and  of  the  solids  some  are  soluble  and  others  diffiised  in  the 
liquid  only  by  admixture ;  the  object  of  the  pharmaceutist  should  be 
the  intimate  blending  of  all  the  ingredients  so  that  every  dose  when 
taken  shall  be  of  the  same  composition.  In  most  of  the  formulas  in- 
volving any  difficulties  as  given  in  the  previous  chapter,  the  mode  of 
admixture  has  been  indicated,  but  a  large  number  will  fall  into  the 
hands  of  the  pharmaceutist,  in  which  the  mode  of  incorporating  the 
ingredients  together  will  be  left  entirely  to  his  judgment. 

If  all  the  ingredients  prescribed  are  liquids,  or  if  the  only  solid  is 
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freely  soluble,  they  may  be  all  introduced  directly  into  the  bottle,  pre- 
viously prepared,  and  the  whole  may  be  mixed  by  agitation.  The 
most  ready  mode  of  dissolving  crystals  is  explained  in  the  first  p«t 
of  this  work,  in  the  Chapter  on  Solutions,  page  97,  and  the  distinctioQ 
to  be  observed  between  those  substances  readily  soluble  by  ^tatioa 
and  those  requiring  the  triturating  action  of  the  pestle  and  mortar. 

With  a  view  to  obviating  the  liability  to  precipitation  from  mixing 
either  chemical  or  pharmaceutical  incompatibles,  it  is  desirable, /rrf, 
to  make  as  dilute  solutions  as  the  precipitation  will  allow,  of  any  chemi- 
cal substances  ordered ;  second,  to  incorporate  with  these  the  syrups 
or  viscid  excipients,  if  any  such  are  prescribed,  before  mixing  them. 
In  this  way  the  play  of  incompatibilities  is  diminished  by  the  twofold 
influence  of  dilution  and  viscidity,  and  the  liability  to  unsuspected 
chemical  changes,  the  fear  of  which  occasions  such  trepidation  to  the 
inexperienced  prescriber,  will  be  greatly  lessened. 

As  a  general  rule  the  mortar  and  pestle  should  be  used  in  case  of 
incorporating  an  insoluble  substance  m  powder  with  a  liquid ;  the  plan 
of  mixing  by  agitating  in  a  vial  is  seldom  perfectly  succ^sful,  and 
where  these  are  suspended  by  the  aid  of  gum  and  sugar  it  is  best  to 
have  them  thoroughly  triturated  together  as  powders  before  adding 
the  liquid  ingredients. 

Emulsions  are  mixtures  of  oils,  fets  or  resins  with  water,  general]? 
promoted  by  alkalies,  gum  or  gum  and  sugar,  and   white  or  yelk  rf 
egg.   Numerous  examples  of  this  kind  of  preparation  are  given  among 
the  foregoing  prescriptions.    Mistura  Assafoetidae  and  Mistura  Ammo- 
niaci  are  instances  of  what  might  be  called  natural  emulsions^  the 
conditions  of   an  insoluble  resinous  ingredient  and  a  soluble  gnm 
being   present  in  the  gum-resin  prescribed.      In  Copaiva  Mixture; 
No.   122,   Castor   Oil   Mixture,   No.   105,   Chloroform    and   Oil  rf 
Almond  Mixture,  No.  96,  Emulsion  of  Cannabis  Indica,  No.  99,  and 
others,  we  have  instances  of  artificial  emulsions  in  which  an  oilj  ingre- 
dient is  properly  suspended.   The  instructions  for  making  each  of  these 
are  so  speciiic  that  they  can  scarcely  fail  to  realize  a  successful  com- 
bination and  furnish  a  clue  to  similar  preparations.    It  maj  happen  thai 
an  emulsion  constructed  on  this  plan  will  partially  separate  into  layers 
and  need  shaking  before  being  taken ;  but  if  properly  made  it  will 
never  have  the  oil  floating  in  globules  upon  the  surface.     There  caa 
be  no  doubt  of  the  increased  action  of  emulsionized  oils  over  those  in 
which  the  oil  globules  have  not  been  broken  up,  though  on  the  other 
hand  it  is  less  easy  to  take  a  dose  of  oil  emulsionized  than  floating  (m 
the  surface  of  water  or  enveloped  in  the  froth  of  porter  or  sarsaparilla 
mead.     It  is  generally  customary  to  weigh  the  fixed  oils  or  copaiva  in 
dispensing  them,  but  if  this  is  done  when  they  are  to   be  made  into 
emulsions  it  should  not  be  done  in  the  bottle  in  which  they  are  to  be 
dispensed.     The  adhesion  of  the  oil  to  the  glass  will  interfere  with  its 
complete  separation  into  an  emulsion,  and  a  portion  of  this  adhering 
oil  will  contaminate  the  emulsion  when  made  and  be  apparent  in  each 
dose  drawn  from  the  vial.     In  the  elegant  emulsions  of  almonds.  No, 
120,  and  of  pumpkin  seeds,  No.  143,  the  fixed   oils   present  in  the 
seeds  are  naturally  associated  with  mucilaginous  ingredients  which 
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Fig.  232. 


Fruik  ponaUin  noitar. 


Elg.  233. 


emulsonize  tliem  with  water  without  the  addition  of  axij  i 
inn^ieDt. 

Volatile  oil^  especially  oil  of  tarpentioe  and  oil  of  copaivo,  require 
the  admixture  of  fixed  oila  in  order 
properly  to  incorporate  them  with 
viscid  materials,  or  they  may  be  mixed 
with  yelk  of  egga,  an  admirable 
natariu  mixture  of  a  fixed  oil  with 
albumen. 

For  making  emulsions  I  prefer  the 
French  pattern  porcelain  mortar,  Fig. 
232 ;  in  this  a  thick  mucilage  is  first 
made  and  the  oil  added,  while  by  tri- 
turation the  combination  is  effected 
completely  and  satisfactorily. 

It  is  noticeable  that  emulsions  are 
usually  quite  incompatible  with  neu- 
tral or  acid  salts,  though  rather  im- 
proved by  some  alkaline  salts,  as  borax,  by  carbonated  alkali  and  by 
caustic  ammonia.  They  are  also  incompatible  with  any  considerable 
proportion  of  alcohol,  though  moderate  quantities  of  the 
tinctures,  made  with  diluted  alcohol,  may  be  added  after 
they  are  fully  diluted. 

If  spirit  of  nitric  ether  is  presoribed,  associated  with 
gum  Arabic,  it  is  well  to  dilute  the  mucilage  to  the  greatest 
extent  allowable  before  adding  the  spirit,  otherwise  there 
is  danger  of  the  precipitation  of  the  gum. 

In  making   neutral   mixture  the  use  of  freah  lemon-       gfcrO 
juice  is  prescribed,  and  when  the  juioe  of  the  lemon  is       ^^^^ 
separated   by  expression  with  a  "lemon   squeezer,"  or    (Hdoiu. 
otherwise  a  strainer.  Fig.  234,  is  a  useful  appliance.    It  is 
sometimes  quite  impracticable  to  filter  this   preparation  while  the 
patient  waits,  and  the  Pharmacopoeia  directs  that  it  should  be  strained 
through  muslin. 

In  the  compounding  of  mix-  "g  234. 

tnres  and  of  other  forms  of  liquid 
preparations,  as  well  as  in  the  or- 
dinary operations  of  dispensiDg, 
one  or  more  graduated  measures 
will  be  required ;  these  should 
always  be  at  hand  in  a  desig- 
nated place,  cleaned  ready  for 
use ;  the  duty  of  placing  them 
there  should  devolve  upon  one  etniHr. 

person  in  the  shop,  or  upon 
each  one  after  nsiu^  them,  as  may  best  suit  the  general  regulations. 

For  convenience  in  measuring  oils  and  copaiva  it  is  well  to  keep  a 
separate  graduated  glass,  and  the  small  round  bottom  graduate  used 
for  medicine  chests.  Fig.  233,  will  serve  a  good  purpose,  being  easily 
cleaned  and  of  sufiUueat  capacity  for  the  purpose. 
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In  measurine  liquids  the  pharmaceatist  draws  £rom  the  tinctim 
hottle  both  for  dispenBing  directly  and  mixing  in  prescription,  and  tbe 
habit  should  be  fixed,  of  holding  the  stopper  by  the  little  finger,  while 
holding  the  measure  with  the  thumb  and  forefinger.  The  measure 
must  be  held  opposite  the  eye  to  measure  the  quantity  with  accuracr, 
and,  after  it  has  been  done,  the  stopper  is  immediately  to  be  replaced 
and  the  bottle  set  back  on  tbe  shelf.  The  whole  process  is  well  shown 
in  Fig.  235.  The  liability  to  mistakes  in  compounding  is  greatly 
increased  by  tbe  accumulation  of  bottles  on  the  counter ;  and  it  BhoQtd 

Fig.  236. 


be  the  habit  to  replace  each  bottle  immediately,  and  to  note  the  label 
as  it  is  taken  down  and  as  it  is  put  back;  if  a  drop  of  liquid  remaim 
on  the  lip  after  decanting,  it  should  be  collected  on  the  point  of  tbe 
stopper  before  putting  it  in  again,  and  thus  prevented  fix>m  running 
down  the  side. 

Much  also  depends  on  the  method  of  restoring  the  stopper  as  to  the 
facility  with  which  it  can  be  withdrawn  again.  Syrupa,  when  allowed 
to  remain  in  quantity  between  the  ground  stopper  and  neck  of  tbe 
bottle,  dry  and  harden  so  as  to  be  withdrawn  with  great  difficulty: 
the  same  is  true  of  alkaline  solutions  and  resinous  tinotnres  to  a  abll 
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worse  degree.  In  handling  the  bottles  it  is  important  that  the  stopper 
and  neck  should  be  somewhat  cleared  of  adhering  liquid  before  restor- 
ing the  stopper  in  its  position.  In  the  case  of  alkaline  solutions  it  has 
been  recommended  to  coat  the  stopper  with  parafine,  which  is  not  acted 
on  by  alkali  and  prevents  the  adhesion  complained  of. 

The  modes  of  removing  adhering  stoppers — by  the  well-directed 
force  of  the  thumb  and  fingers,  by  sudden  strokes  of  a  spatula  handle 
or  mallet,  by  soaking  the  stopper  in  any  appropriate  solvent  collected 
on  the  lip,  and  by  the  various  modes  of  heating  the  neck  of  the  bottle 
— will  suggest  themselves  to  the  ingenious  manipulator,  and  will 
doubtless  meet  with  varying  success. 

Ointments  and  Cerates, — No  part  of  the  duties  of  the  pharmaceutist 
is  considered  so  disagreeable  as  that  which  involves  those  manipulations 
with  fatty  matters,  necessary  to  bring  them  to  the  condition  of  oint- 
ments and  cerates.  The  only  practical  details  which  I  deem  it  neces- 
sary to  insist  upon,  are :  1st.  The  importance  of  fineness  of  all  medi- 
cinal substances  incorporated  in  ointments  and  cerates.  2d.  The 
necessity  of  proper  precautions  to  avoid  rancidity  in  ointments ;  and 
8d,  cleanliness  as  absolutely  essential  to  success  in  this  department 
of  the  business. 

Upon  the  first  point  no  remarks  are  necessary  other  than  to  call 
attention  to  it  in  connection  with  the  special  directions  contained  in 
each  formula.  The  solid  ingredients  of  ointments  should  never  appear 
through  them  as  distinct  specks ;  their  consistence  should  be  uniformly 
smooth.  Whenever  an  ointment  is  rancid  it  should  be  thrown  away 
— this  is  an  invariable  rule — and  in  order  to  prevent  rancidity  occur- 
ring they  should  be  kept  in  well-glazed  and  well-covered  jars,  a  piece 
of  tin  foil  being  interposed  between  the  top  of  the  ointment  and  the 
jar.  The  ointment  closet  should  be  in  a  cool  place ;  large  quantities, 
if  kept  on  hand,  should  be  in  the  cellar. 

The  youngest  apprentice,  who  has  generally  the  duty  of  "  cleaning 
up,"  should  be  early  instructed  to  keep  the  ointment  slab  or  tile  free 
from  grease ;  this  he  mav  do  by  having  a  bottle  of  solution  of  caustic 
potassa  near  at  hand  ana  dropping  a  little  on  to  the  slab  after  it  has 
oeen  thoroughly  rubbed  with  porous  paper,  and  then  washing  it  oft* 
with  water ;  a  little  tincture  of  soap  or  of  the  ofiicinal  soap  liniment 
will  also  aid  much  in  cleaning  the  slab.  Greasv  spatulas  should  never 
be  thrown  with  others  into  water  to  be  cleanea,  soft  paper  is  the  best 
material  for  cleaning  them,  and  in  all  the  cleaning  processes  it  should 
be  remembered  that  water  rather  interferes  with  than  facilitates  the 
removal  of  grease. 

Suppositories. — Few  pharmaceutical  preparations  have  been  consi- 
dered so  difficult  as  these,  but  this  has  chiefly  arisen  from  the  absence 
of  specific  and  accurate  directions  for  their  preparation,  and  of  suitable 
moulds  in  which  to  form  them.  The  attempt  to  form  pure  cocoa- 
butter  into  suppositories  is  hardly  ever  completely  successful,  and 
combination  with  wax  as  directed  by  Dorvault  (see  page  721)  is  now 
found  to  be  inferior  to  the  admixture  of  a  small  proportion  of  sper- 
maceti, which  has  the  merit  of  congealing  much  more  rapidly  than 
wax,  and  hence  favors  the  rapid  and  complete  solidifying  of  the  cones. 
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Fig.  236. 


The  proportion  of  spermaceti  may  be  varied  according  to  the  haate 
with  which  they  are  to  be  completed,  and  the  exposure*  to  heat  to 
which  they  are  liable  afterward.  In  summer  one-fiflh  of  the  whok 
may  be  spermaceti,  in  winter  one-sixth. 

There  are  two  ways  suggested  for  medicating  suppositories  ;  the  moit 
ready  method  is  to  introduce  the  medicinal  ingredients,  in  powder  or  mass, 
into  a  conical  opening  in  the  hase  of  the  finished  and  hardened  cone,  whick 
is  then  closed  up'  hy  replacing  into  the  orifice  sufficient  of  the  hardened 
cocoa-hutter ;  the  other  and  preferable  process  is  to  mix  the  dried  and  pov- 
dered  ingredients  with  a  portion  of  the  melted  fat  by  thorough  tritnnitioi, 
and  then  to  add  the  remainder,  taking  care  to  stir  the  mixture  until  it  his 
sufficiently  cooled  and  thickened  to  preyent  the  subsidence  of  the  powder, 
and  then  to  form  it  into  moulds. 

Some  extracts  may  be  incorporated  Tery  satisfactorally  by  rubbing  thea 
with  a  spatula  on  a  tile,  first  with  a  drop  of  water,  then  with  a  little  of  tk 
melted  cocoa-butter.  The  aqueous  extract  of  opium,  which  is  much  pre- 
scribed in  this  form  of  preparation,  is  best  dried  on  a  clear  dry  day  upoi  ft 
pill  tile,  reduced  to  a  very  fine  powder  and  triturated  with  sufficient  melted 
cocoa-butter,  so  that  five  grains  of  the  mass  contains  one  of  the  extract ;  in 
this  state  it  is  not  affected  by  the  weather,  and  is  readily  distributed,  either 
alone  or  with  acetate  of  lead,  tannin,  MonselPs  salt,  or  other  astringents. 

Substances  soluble  in  cocoa-butter  may  be  incorporated  into  the  form  of 
suppositories  with  great  facility,  by  digesting  them  in  the  melted  cocot- 
butter  previously  to  adding  the  spermaceti.  Where  there  is  liability  to  the 
presence  of  crystals  of  nitrate  of  potassa,  as  in  old  extracts,  or 
where  any  insoluble  portion  would  interfere  with  the  perfect 
smoothness  of  the  suppository,  the  melted  material  should  he 
strained  before  moulding  it. 

Fig.  236  shows  a  metallic  mould  of  the  proper  size  to 
make  a  suppository  of  twenty-five  grains  weight,  the  size  p^^ 
ferred  for  adults,  although  sixty  grains  each  has  been  some- 
times prescribed.  There  does  not  seem  to  be  any  advantage  ia 
a  large  excess  of  the  vehicle,  and  by  having  the  cones  of  uni- 
form size,  their  preparation  is  greatly  facilitated.  Fig.  837  if 
designed  to  show  the  arrangement  of  suppository  moulda,  with 
a  view  to  their  being  readily  chilled ;  this  may  be  made  of  tii, 
the  moulds  fitting  into  a  diaphragm  which  sets  upon  the  surface 
of  some  iced  water ;  when  the  suppository  has  quite  hardened 
it  will  fall  out  by  inverting  the  mould  and  striking  it  suddenlj 
on  a  slab  or  tile.  These  moulds  sometimes  require  cleaning; 
which  is  readily  done  by  wrapping  a  piece  of  soft  paper  arou^ 
the  plug  used  for  making  paper  cones,  Fig.  238,  and  turning  it  Feveral  timet 
in  the  mould.     In  the  absence  of  these  metallic  moulds,  paper  cones  will 

answer  a  good  purpose ;  as  their  size  is  imporUmt 
the  following  directions  are  giyen :  a  piece  of 
glazed  paper,  not  too  thick,  is  cut  into  oblong 
pieces,  2^  inches  long  by  1^  wide,  and  rolled  into 
a  cone,  which  should  be  If  inches  long  and  ^  at 
inch  at  the  base ;  the  free  end  of  the  paper  is  se- 
cured by  a  tip  of  sealing  wax,  which  should  he 
sappodtory  mooid.  In  riHg-  7»  ^f ^uud  the  basc,  and  upon  hardening  retains 
„^r.  the  shape  of  the  stick  and  keeps  Hie  cone  from 

flattening ;  at  the  extreme  point  of  the  cone  aa 
eighth  of  an  hich  may  be  clipped  off  and  the  opening  sealed  up,  though  this 


8appo«itor7 
mould. 


Fig.  237. 
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is  omitted  by  some  of  the  best  manipalators.     A  little  wooden  form  we  have 
had  turned  for  folding  the  paper  moulds  upon  is  shown  in  Fig.  238 ;  bj 
haying  a  shoulder  on  this  to  mark  the  base  of  the  cone  it  may  be 
trimmed  with  the  point  of  a  pair  of  fine  scissors,  following  that     Fig*  238. 
line.     After  the  requisite  number  of  these  cones  has  been  made, 
the  object  is  next  to  arrange  them  with  the  open  end  in  a  proper 
position  to  be  filled ;    this  is  conveniently  done  in  a  box  lid  or 
other  shallow  vessel  filled  with  flaxseed ;  sand  is  objectionable  from 
its  liability,  if  accidentally  thrown  into  the  cone,  to  produce  irrita- 
tion when  the  suppository  is  applied.     My  friend,  Ferris  Bring- 
hurst,  of  Wilmington,  Del,  to  whom  I  am  indebted  for  some 
valuable  hints  upon  this  subject,  uses  a  wooden  stand  with  coni- 
cal excavations,  into  which  the  paper  moulds  fit ;  this  he  sets  in 
the  ice  chest  in  summer,  or  the  open  air  in  winter.     The  paper    y^rmtorpt^ 
should  not  be  removed  from  the  suppository  until  it  has  become    per  moaidt. 
thoroughly  hardened,  and  by  this  means  it  will  acquire  a  clean 
polished  surface.     The  time  required  to  prepare  and  cool  sufficiently  a  dozen 
or  more  suppositories  is  from  half  an  hour  to  an  hour.     The  physician  pre- 
scribing them  should  bear  this  in  mind  and  not  anticipate  their  being  fur- 
nished by  the  apothecary  immediately,  unless  of  standard  kind^  known  to 
be  kept  on  hand. 

The  chief  points  to  be  observed  to  insure  successful  manufacture  of  this 
useful  form  of  preparation  are,  first,  the  complete  incorporation  of  tlie  me- 
dicinal ingredient,  in  an  impalpable  powder,  with  the  melted  mixture  of 
cocoa-butter  and  spermaceti ;  secondy  the  chilling  of  the  melted  mass  to 
such  point  that  while  it  will  flow  from  the  cup  or  capsule  it  will  not  allow 
the  rapid  subsidence  of  the  suspended  powder ;  third,  when  using  metallic 
moulds  to  have  them  so  refrigerated  in  advance  as  to  harden  the  supposito- 
ries almost  immediately  on  contact 

Management  and  Discipline  of  the  Shop, 

The  requirements  of  modern  pharmacy  call  for  greater  discrimina- 
tion than  formerly,  in  the  selection  of  youths  as  apprentices ;  these 
should  possess  a  liberal  education,  a  knowledge  at  least  of  the  elements 
of  the  Latin  language,  and,  what  is  more  important,  some  preliminary 
knowledge  of  and  taste  for  the  natural  and  physical  sciences,  especially 
botany  and  chemistry.  No  lad  should  be  allowed  to  undertake  the 
duties  and  responsibilities  of  the  drug  business  whoso  faculties  of 
observation  ana  reflection  have  not  been  awakened  by  previous  train- 
ing, and  who  does  not  bring  to  the  pursuit  a  desire  and  a  capacity  to 
render  himself  mast.er  of  it. 

Much  of  the  success  of  the  pharmaceutical  store  will  be  dependent 
upon  the  discipline  maintained  among  those  to  whom  the  details  of 
the  business  are  necessarilv  intrusted,  and  the  difficulties  surrounding 
the  proper  management  oi  the  business  will  increase  as  it  extends  ana 
involves  the  employment  of  more  numerous  apprentices  or  other  em- 
ployees, unless  the  general  duties  of  all  are  specificallv  laid  down,  and 
the  particular  duties  of  each  well  defined  ana  insisted  upon. 

The  rules  which  follow  were  prepared  by  my  valued  friend,  the 
late  Henry  C.  Blair,  a  man  of  many  estimable  traits  of  character  and 
of  high  standing  as  a  pharmaceutist ;  they  were  designed  for  a  store 
employing  three  apprentices,   and  as  originally  prepared  were  so 
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ttlmiiable  thai  I  have  inserted  them  with  bat  little  altenratioo.  At 
though,  of  ooorae^  they  reqoiie  modificadons  to  suit  the  circamatuiNi 
<^  different  establi^niNitSi  their  general  tenor  is  adapted  to  all,  nd 
the  high  tone  of  professional  and  moral  rectitude  they  require,  renden 
them  worthy  the  acceptance  of  every  apprentice  who  would  desem 
the  approval  of  his  employer,  and  of  every  employer  who  desires  Ai 
best  mterests  of  his  apprwtioe. 

BULBS  OF  A  PHARMACBOTICAL  8T0RB. 

Oeneral  JReguJaiuma  of  the  Store. 

1.  Business  hours  will  include  the  time  between  breakfast  and  6 
o*olock  P.  M^  except  when  special  duty  may  require  it  othervriae. 

During  business  hours  all  nands  must  be  on  their  feet»  and  mustVi 
employed  either  in  waiting  on  iheeounter  or  at  some  regular  iton 
duty. 

2.  As  waiting  on  the  counter  is  a  duty  which  requires  mostknov- 
ledge  and  experience^  the  Senior  apprentice  xnust  always  serve  wlen 
there  is  one  customer ;  when  two,  the  first  Junior  apprentice  will  aana^ 
and  when  three  the  second  Junior  will  aid* 

The  Senior  apprentice  must  always  take  that  part  of  the  duty  wfaidi 
requires  most  luiowledge  and  skilL  This  order  of  duty  must  new 
be  deviated  firom  if  circumstances  will  at  all  admit  of  it 

8.  Never  put  up  an  artide  without  you  are  certain  it  is  right 

4  In  every  instance,  customers  must  be  waited  on  with  promptitadi^ 
and  in  case  one  only  is  present  and  several  articles  are  wanting,  or  i 

yrescription,  or  in  any  instance  where  assistance  will  expedite,  the  fizit 
unior,  and  the  second,  if  necessary,  will  aid. 
Every  other  duty  must  give  way  to  that  of  waiting  on  the  counter 
except  when  serious  detriment  would  be  the  consequence. 

5.  Every  person  entering  the  store,  whether  pauper  or  president, 
infant  or  adult,  white  or  co]iored,  must  be  treated  with  courtesy  and 
kindness. 

6.  Boisterous  mirth  and  a  sullen  temper  are  to  be  equallv  avoided 
as  productive  of  neither  business  nor  business  character,  'the  acqui- 
sition of  a  uniformly  cheerful  temperament  is  an  attainment  worth  iisi 
beyond  the  price  it  usually  costs. 

7.  There  are  to  be  no  masters  and  no  servants.  Each  one  is  to  feel 
conscious  of  the  fact  that  the  performance  of  the  duties  assigned  to 
him  are  just  as  necessary  and  as  important  as  what  pertains  to  anj 
other  hand  in  the  store.  All  useful  employment  is  honorable.  Indo- 
lence is  a  disgrace. 

8.  An  afternoon  of  every  week  will  be  devoted  to  cleaning  the 
store,  in  which  all  must  share  as  occasion  offers. 

As  neatness,  order,  cleanliness  and  accuracy  are  necessary  and  not 
mere  accomplishments  in  a  Pharmaceutist,  all  are  required  to  pract»e 
them  constantly. 
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9.  Everv"  apprentice  will  be  expected  to  become  a  graduate  of  the 
College  of  Pharmacy,  and  will  be  furnished  with  tickets  for  the' 
lectures  of  the  College  and  every  opportunity  for  availing  himself  of 
the  honor  of  the  degree  of  that  Institution. 

To  deserve  this  degree,  will  require  a  severe  economy  of  leisure 
hours,  and  their  application  to  the  study  of  those  boots  which  relate 
to  the  theoretical  and  practical  knowledge  necessary  to  make  an 
accomplished  Pharmaceutist 

10.  Apprentices  need  but  few  social  acquaintances,  and  they  should 
be  very  select  While  the  occasional  visit  of  a  well-behaved  young 
friend  will  be  countenanced,  lounging  in  the  store  will  not  be  tolerated. 

11.  Each  apprentice  will  have  at  his  disposal  an  afternoon  and 
evening  every  week,  and  every  other  Sunday.  The  afternoon  will 
comprise  the  time  between  12  o'clock,  at  noon,  and  6  o'clock  P.  M., 
and  the  evening  between  6  o'clock  P.  M.,  and  the  closing  of  the  store. 
These  privileges  will  not  be  interfered  with  unnecessarily.  A  vaca- 
tion of  two  weeks,  every  year,  will  be  allowed  each  apprentice. 

12.  No  apprentice  residing  in  the  house,  will  be  allowed  to  be  absent 
at  night  after  the  closing  of  the  store  without  special  permission. 

13.  It  is  not  the  wish  of  the  proprietor  of  the  store  that  any  of  his 
apprentices  should  extol  an  article  beyond  its  merit  to  advance  his 
pecuniary  interest,  or  to  say  or  do  aught  in  the  performance  of  his 
dutv  that  he  would  not  be  willing  that  others  should  say  or  do  to  him 
unaer  the  same  circumstances. 

14.  As  all  are  presumed  to  be  members  of  the  proprietor's  family, 
their  intercourse  will  be  characterized  with  the  courtesy  becoming 
young  gentlemen. 

No  bond  of  apprenticeship  will  be  required  except  the  honor  of  the 
individual. 

Should  the  party  wishing  to  leave  before  the  allotted  time  expires 
have  a  good  reason  for  so  doing,  the  proprietor  will  not  probably 
object,  and  should  his  cause  be  a  bad  one,  and  be  persisted  in,  the 
proprietor  will  certainly  not  offer  a  hindrance  to  his  going. 

15.  A  cheerful  compliance  with  the  foregoing  rules  is  confidently 
expected,  and  the  repeated  infraction  of  a  known  regulation  of  the 
store  wiU  be  cause  for  a  dismissal. 

Specific  Duties  of  the  Senior  Apprentice, 

1.  To  see  that  the  specific  duties  of  his  Juniors  are  promptly  and 
well  performed. 

2.  To  wait  on  the  counter  in  the  morning  before  breakfast,  that  ihey 
may  not  be  hindered  in  the  performance  of  their  duties. 

8.  In  case  of  the  absence  of  either  of  his  Juniors,  to  take  the  place 
of  his  first  Junior. 

4.  He  is  to  take  charge  of  the  books. 

5.  To  take  knowledge  of,  and  properly  note  any  articles  that  may 
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be  needed  for  the  store,  including  goods  to  be  purcbased,  and  prerfi. 
rations  to  be  made. 

6.  To  see  that  the  drawers,  shelves  and  cases  are  well  suppliel  ^iti 
such  articles  as  are  kept  on  hand  in  quantity. 

7.  To  keep  a  ^note-book  of  what  is  necessary  to  be  done  in  the  orii- 
nary  business  of  the  store,  and  to  designate  employment  for  his  Juniors. 

8.  In  the  absence  of  the  Proprietor,  to  take  entire  charge  of  i« 
store,  and  to  be  alone  responsible  for  its  business. 

Specific  Duties  of  the  First  Junior  Apprentice, 

1.  It  will  be  his  duty  to  dust  the  counters  and  desks  thoronghlj 
every  morning.  This  service  must  be  performed  before  brealdix 
and  repeated  as  often  through  the  day  as  necessary. 

2.  In  case  of  the  absence  of  the  second  Junior  apprentice  he  is  to 
perform  his  duties. 

8.  He  is  to  paste  the  prescriptions  in  the  book  kept  for  that  purpose 
or  to  file  or  copy  them,  once  every  week. 

4.  He  will  copy  the  bills  into  the  bill-book  once  every  weet 

5.  It  will  be  his  duty  to  keep  the  drawers  well  supplied  with  paper 
for  wrapping  purposes,  including  the  various  sizes  of  cut  paper. 

6.  It  will  be  his  duty  to  clean  the  scales,  large  and  small,  once  eveij 
week,  and  oftener,  if  necessary. 

Specific  Duties  of  the  Second  Junior  Apprentice. 

1.  He  is  to  open  the  store  in  the  morning,  make  the  fire,  and  attend 
to  it  through  the  day,  sweep  out  the  store,  wash  the  mortars,  &a,  k«p 
the  mineral  water  counter  clean,  and  the  syrup  bottles  filled.  These 
duties  are  to  be  performed  in  part  before  breakfast. 

2.  It  will  be  his  duty  to  take  entire  charge  of  the  labels,  keepiiz 
a  register  of  those  needed,  and  having  the  drawers  always  well  sup- 
plied with  labels  trimmed  for  use ;  also  to  have  the  proper  dravejs 
well  provided  with  clean  vials  and  with  pill,  powder,  and  ointment 
boxes. 

3.  It  will  be  required  of  him  to  do  such  errands  as  the  business  c: 
the  store  may  demand,  and  to  close  the  store  at  night. 


APPENDIX. 


ON  THE  MANAGEMENT  OF  A  SICK  CHAMBER. 

The  following  hints  on  the  management  of  the  sick  chamber  are  chiefly 
from  the  pen  of  a  lady  of  intelligence  and  experience.  Although  addressed 
especially  to  nnrses,  they  should  be  carefully  studied  by  practitioners  of 
medicine,  upon  whom  the  responsibility  of  giving  direction  to  the  conduct 
of  the  sick  chamber  mainly  devolyes. 

VenHUUian, 

Few  persons  who  are  in  the  habit  of  Tisiting  the  sick,  can  have  failed  to 
notice  the  great  difference  in  the  state  of  the  air,  in  chambers  where  cleanli- 
ness and  good  management  have  been  in  exercise,  and  those  wherein  the 
value  and  importance  of  neatness,  and  the  careful  admission  of  a  free  cur- 
rent of  fresh  air  have  been  overlooked.  If,  then,  temporary  visitors  are 
sensible  of  the  difference,  how  much  more  deeply  interested  must  the  suffer- 
ing patient  be  in  the  attainment  of  a  free  and  healthy  atmosphere. 

Cleanliness. 

Since  it  is  often  difficult  to  get  a  sick  room  swept,  it  may  be  desirable,  if 
it  can  be  done  unheard,  to  get  at  least  a  part  of  the  carpeting  away  now 
and  then,  that  it  may  be  well  shaken.  A  few  tea-leaves  may  be  thrown  over 
a  part  of  the  room  at  a  time,  and  very  quietly  taken  up  with  a  hand-brush. 
And  in  those  cases  which  are  not  at  all  critical,  and  where  anything  damp 
can  be  admitted  into  the  room  with  impunity,  a  mop,  which,  after  being 
dipped  in  water,  has  been  well  trundled^  may  be  just  used  for  a  few  minutes 
to  remove  the  flue  firom  under  the  bed ;  or  it  may  be  very  carefully  passed 
over  a  carpet,  if  nailed  down. 

Change  of  Posture,  Arrangement  of  (he  Bed,  dx. 

It  is  scarcely  to  be  believed,  until  experienced,  the  relief  from  suffering 
which  a  change  of  posture  produces ;  neither  is  it  generally  thought  of,  how 
much  alleviation  could  be  attained  in  many  instances,  even  by  the  fresh  cord- 
ing of  the  sacking,  with  special  attention  to  a  level  position  ;  a  hard  bed  or 
mattress,  for  a  suffering  invalid,  is  not  recommended,  but  an  arrangement  for 
a  level  position  will  often  afford  great  comfort  The  sacking  first  tightly 
corded  (but  splines  instead  of  sacking  are  much  better),  then  a  straw  pal- 
liasse, which,  if  not  newly  made,  ought  to  be  raised  by  a  fresh  supply  of 
straw  in  the  middle,  where  a  heavy  pressure  may  have  rendered  it'uneven  ; 
over  this,  a  good  feather  bed,  which  ought  to  be  gently  pressed  and  made 
level,  then  a  mattress,  composed  first  of  a  thick  bed  of  horsehair,  and  well 
overlaid  with  excellent  long  wool ;  it  ought  to  have  room  for  the  bed-post 
at  each  of  its  four  comers,  so  that  it  may  not  only  be  turned  daily  from  side 
tonde,  but  also  from  the  head  to  the/e€^;  indeed,  it  is  better,  as  it  regards 
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even  the  straw  palliasse,  to  adopt  such  a  plan  as  maj  admit  of  the  taraiig 
of  it,  and,  as  it  is  heavy  and  unyielding,  it  is  better  to  have  the  corners  aa 
out  at  each  of  its  two  parts,  making  a  small  oblong  of  the  same  material  ud 
height,  to  tie  on  in  the  middle ;  or  an  inconvenient  aperture  might  be  mtde 
there.  The  proper  arrangement  of  pillows  is  of  no  small  importance,  tad 
in  cases  of  fever  a  change  of  pillows  is  desirable ;  this,  too,  furnishes  u 
opportunity  for  putting  on  fresh  pillow-cases. 

Make  circular  cushions,  in  the  form  of  a  ring,  of  old  linen  and  stuffed 
with  bran.  A  patient,  obliged  by  disease  to  lie  continoallj  on  one  side,  vill 
find  great  relief  to  the  ear  or  prominent  hones  bj  these  "  ring  cushioDS.*' 

Cleanliness  of  the  Person. 

Wash  and  refresh  the  patient  whenever  suitable,  also  bmsh  the  teeth  and 
hair — the  latter  may  be  bathed  with  bay  rum,  lavender  water,  cologne,  ^ 
All  this,  subject  to  the  strength  of  the  patient,  and  the  permission  of  tk 
medical  attendant.  It  may  be  deemed  needless  to  give  the  above  hint,  hot 
it  cannot  be  doubted  that  by  far  too  many  lose  the  full  enjoyment  and  beneii 
of  a  thorough  attention  to  the  cleanliness  of  the  person. 

Washing  Cups  and  Classes. 

An  appropriate  table,  not  liable  to  injury,  is  a  great  convenience  in  a  skk 
room  ;  so  is  a  small  wicker  basket,  with  compartments  to  hold  the  different 
bottles  of  medicine  and  articles  of  diet  It  may  be  also  useful  to  hare  % 
couple  of  baskets  with  compartments  to  hold  glasses  or  cups,  one  of  tbe^ 
being  sent  out  with  the  things  which  need  washing,  and  always  ready  to  be 
exchanged. 

Preservation  of  Ice, 

In  our  hot  summers,  one  of  the  greatest  practical  difficulties  in  nnrsin; 
arises  from  the  spoiling  of  articles  of  food  prepared  for  the  sick  or  for  infants, 
and  which  must  be  kept  at  hand  for  use,  especially  during  the  nigH\  ;  it  is 
also  a  desideratum  to  have  ice  at  hand  for  cooling  drinks,  S^c.  A  pood 
contrivance  for  this  purpose  is  made  by  I.  S.  Williams,  of  Philadelphia.  Ii 
consists  of  a  double  can,  the  inside  of  galvanized  iron,  and  the  outside  of 
tin,  with  an  air-chamber  between  ;  near  the  bottom  is  a  diaphragm.  Wow 
which  a  piece  of  ice  is  placed,  and  a  bowl  or  other  utensil  is  arranged  to 
set  upon  this,  and  to  be  conveniently  lifted  out  by  a  wire  handle.  Thij 
answers  a  good  purpose. 

Change  of  Linen. 

A  frequent  change  of  linen  is  a  great  comfort  and  benefit,  in  most  casts. 
Let  the  bed  linen  be  frequently  changed  (when  suitable),  and,  in  serious  case? 
of  fever,  it  may  be  useful  to  untuck  the  bottom  of  the  bed  and  gently  shake 
the  upper  clothes,  so  as  to  let  the  warm  and  impure  air  pass  away.  Let  the 
sheets  and  blankets  be  of  full  size,  that  they  may  be  tucked  thoroughly  onder 
the  mattress,  or  whatever  is  at  the  top.  It  is  a  comfort  to  the  patient  to 
have  all  straight  and  smooth  under  him,  and  nurses  are  recommended  to 
attend  to  this  more  than  once  in  a  day. 

Change  of  Room, 

In  some  particular  cases  of  long*  and  depressing  sickness,  a  chansre  of 
room,  conducted  with  great  prudence,  may  be  found  a  powerful  aid  towanU 
recoverv. 

On  removing  the  patient  into  another  room,  this  ought,  if  in  the  spring, 
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aatnmn,  or  winter,  and  even  in  part  of  the  summer,  to  be  very  carefully 
prepared  with  not  only  a  good  fire,  but  an  attention  to  the  doors  and  win- 
dows, that  all  be  shut,  and  the  temperature  brought  to  that  of  the  room 
about  to  be  left.  When  at  any  time  a  patient's  room  is  to  be  aired,  the 
curtains  should  be  drawn  closely  round  the  bed.  Just  raising  the  window 
for  an  inch  or  two  will  be  useful,  if  it  be  for  a  short  time  ;  but,  rather  than 
ran  any  risk  to  the  invalid,  throw  on  an  additional  blanket 

Avoidance  of  Noise  and  Excitement. 

Much  conversation  is  often  injurious,  and  whispering  offensive.  Place 
a  pan  covered  with  sand  underneath  the  fire  to  receive  the  cinders,  and  have 
a  second  ready  to  make  an  exchange  when  this  is  taken  up.  Let  the  num- 
ber of  the  visitors  in  the  room  be  chiefly  confined  to  those  whose  services 
are  effective,  and  let  all  wear  shoes  with  list  or  cloth  soles  or  slippers.  The 
rustling  of  silk  gowns  may  prove  an  annoyance  to  those  who  are  in  a  very  weak 
state,  also  the  rattling  of  cups,  stirring  the  fire,  &c.  Those  only  who  have 
suffered  from  severe  illness,  can  well  judge  of  the  importance  of  preserving  a 
quiet  mental  atmosphere ;  how  little  those  suffering  with  languor  aqd  pain 
are  competent  to  sustain  the  pressure  which  a  tale  of  woe  may  impose. 
The  subject  of  conversation  should  be  much  guarded,  while  a  cheerful 
demeanor,  and  innocently  lively  manner,  may  help  to  assuage  or  lessen  the 
sense  of  distress. 

Sitting  up. 

Let  the  linen-horse  be  timely  placed  before  the  fire,  with  every  article 
likely  to  be  needed ;  and,  if  the  clothes  are  to  be  put  on  and  washing  in- 
cluded, let  the  hot  water  and  all  be  ready,  so  as  to  avoid  the  least  bustle. 
Spread  a  blanket  on  the  floor  for  the  patient  to  walk  over. 

Ne(Mne88. 

An  increased  delicacy  of  the  stomach  and  sense  of  nicety,  are  the  concomi- 
tants of  disease,  and,  therefore,  the  nurse  and  all  around  should  be  particu- 
larly careful,  not  only  as  to  the  neatness  of  their  own  persons,  but  that  every 
dose  of  medicine,  and  all  food,  be  presented  in  the  most  tempting,  clean,  and 
delicate  way.  To  promote  this,  it  may  be  desirable,  in  long  illnesses,  to 
have  at  hand  a  variety  of  small  vessels  of  different  sizes. 

Protection  from  Light,  and  from  the  Blaze  of  Fire  and  Candle. 

Diseases  are  so  variable  in  their  effects,  that  no  minute  plan  is  suggested 
for  any  particular  case.  However  cheering  the  light  of  the  sun  in  many 
instances,  there  are  affections  where  a  judicious  nurse  would  be  called  upon 
to  screen  the  invalid  from  the  blaze  of  day.  She  should  remember  that,  by 
a  little  arrangement  of  shutters  and  curtains,  a  room  may  still  be  made  cheer- 
ful by  a  sort  of  subdued  light ;  while  in  some  distressing  affections  of  the 
head,  Ac,  from  severe  fever,  the  patient  can  hardly  be  too  much  indulged 
by  the  darkening  of  the  room.  In  such  a  case,  the  blaze  of  the  fire  must 
greatly  augment  suffering.  Screens  ought  to  be  at  hand,  as  well  for  that  as 
for  the  candle.  The  nursery  lamp,  shown  on  page  181,  will  be  found  useful 
not  only  to  keep  a  screened  light  at  hand,  but  also  for  warming  soups,  beef- 
tea  or  other  articles  of  nourishment. 

Important  that  the  Nurse  be  taken  care  of. 

The  nurse  who  is  much  engaged  in  night  service,  ought  to  be  carefully 
spared  in  the  day ;  she  must  have  rest,  or  she  cannot  long  hold  out.   When 
52 
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sitting  up  at  niprbt,  some  strong  coffee  or  tea,  ready  made,  sbonld  be  p!^ 
pared,  that  it  may  be  warmed  and  taken  witbout  tbe  least  disturhence  to 
the  sick  person.  Some  nurses  make  a  great  noise  with  the  clattering  of 
tea-things,  which  ought  to  be  avoided. 

Oentleness  and  Kindness. 

All  who  surround  tbe  patient  should  be  kind,  gentle,  and  patient ;  not  i 
sound  of  harshness,  or  evidence  of  discord  should  reach  his  ear.  Any  dis- 
cussion as  to  whether  this  or  thcU  be  best,  should  be  avoided  in  his  preseiKe. 
Some  persons,  with  the  greatest  desire  to  do  right,  do  too  much,  and,  witih 
out  intending  it,  interrupt  a  sufferer  by  unimportant  questions  and  inquirio, 
and  by  moving  about  the  room,  when  they  would  often  do  a  much  greater 
service  by  sitting  quietly  beside  the  bed,  attending  to  requests  emanatinf 
from  the  patient,  whose  feelings  and  preferences  sbonld  always  be  consnltd 
and  accorded  with,  if  not  interfering  with  medical  directions,  or  being  ii 
themselves  palpably  improper  and  injurious.  There  is,  perhaps,  Ecarceh 
any  situation  in  which  the  call  is  greater  upon  the  Christian  virtues  than  ii 
a  sick  chamber,  for  it  very  often  happens  that  disease  makes  a  great  impres- 
sion upon  the  nervous  system,  and  pain  and  suffering  disturb  the  accustomed 
placidity  of  the  invalid,  who,  with  every  desire  to  bend  patiently  under  the 
affliction,  may  now  and  then  seem  scarcely  able  to  appreciate  the  kindest 
efforts  to  minister  to  his  need. 

To  avoid  Unreasonable  Interruption, 

Particularly  guard  the  sufferer  who  has  JuBt  fallen  asleep.  The  persoi 
having  the  chief  responsibility  should  be  instructed  to  pass  the  feathery  end 
of  a  quill  through  the  keyhole,  whenever  sleep  or  any  other  cause  renders 
interruption  unsuitable ;  and  this  sign  should  be  strictly  regarded  It  is 
far  better  than  risking  disturbance  to  the  patient  by  trying  a  locked  door. 
Tie  the  quill  to  the  handle  of  the  door,'  that  it  be  not  lost, 

A  Dying-hed. 

Let  no  one  annoy  the  patient  by  sitting  on  the  bed,  or  indulging  in  earneft 
expressions  of  surprise  or  grief.  All  around  ought  to  be  still ;  no  calling 
out,  "Oh,  he's  dying,"  &c. 

It  should  be  carefully  ascertained  that  the  body  be  placed  in  the  easie>t 
posture.  The  bed-curtains  should  be,  in  most  cases,  gently  undrawn,  aad 
the  least  possible  interruption  given  to  the  admission  of  fresh  air.  All  but 
those  who  are  fanning  the  patient,  or  perhaps  moistening  the  parched  mouth 
or  otherwise  promoting  his  comfort,  should  be  careful  to  keep  at  a  distance 
from  the  bed,  and  be  quietly  seated.  It  is  believed  that  few  can  tell  the 
suffering  often  inflicted  on  the  dying  by  the  thoughtless  bustle  of  atteudants 
and  even  friends.  The  speaking  in  a  loud  tone,  the  setting  down  of  event 
glass  or  vial,  may  often  cause  distress.  No  sound  should  disturb,  beyond 
an  occasional  and  necessary  whisper,  the  solemn  period  of  dissolution. 

Preparations  used  as  Articles  op  Diet  for  the  Sick  and 

Convalescent. 

Arrowroot  Pap. 

Take  of  arrowroot  one  large  tablespoonful ;  water,  one  pint.  First  mix 
the  arrowroot  well  into  a  paste  with  a  little  of  the  cold  water ;  bring  tbe 
remainder  of  the  water  to  a  boiling  heat ;  then  stir  in  the  arrowroot ;  let  il 
boil  a  kw  mmxiV^^-,  ?»>N^^\^\i\\.>Nv\.Vi  loaf  sugar. 
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The  preparation  of  arrowroot  pap  with  milk  renders  it  richer  and  more 
nntritions,  though  sometimes  not  allowable. 

Tbe  application  of  direct  heat  to  preparations  of  this  description^  always 
involves  the  danger  of  scorching  them,  and  the  intervention  of  a  water  bath 
is  found  to  prevent  the  accident  The  apparatus  known  as  Hecker's  farina 
boiler,  figured  on  page  191,  is  made  for  the  purpose,  and  is  a  useful  utensil 
in  anj  family. 

Arrowroot  Pap,  vnih  Milk. 

Put  in  a  saucepan,  to  boil,  one  pint  of  milk ;  stir  very  smoothly,  into  a 
cup  of  cold  milk,  a  dessertspoonful  of  arrowroot ;  when  the  milk  boils,  stir 
in  the  arrowroot ;  continue  to  stir  until  it  is  cooked,  which  will  be  in  five  or 
ten  minutes ;  then  remove  it  from  the  fire,  and  sweeten  to  the  taste. 

Toast  Water. 

Cut  a  slice  of  stale  bread  half  an  inch  thick,  a  finger  length  long  ;  cut 
off  the  crust,  and  toast  it  quite  brown,  but  not  scorched ;  while  hot,  put  it 
into  a  half  pint  pitcher  ;  pour  over  half  a  pint  of  boiling  water ;  cover  it 
tightly,  and  when  cool  pour  it  off  and  strain. 

Mulled  Wine. 

Put  cinnamon  or  allspice  (to  the  taste)  into  a  cup  of  hot  water  to  steep ; 
add  three  eggs,  well  beaten,  with  sugar ;  heat  to  a  boil  a  pint  of  wine ;  then 
put  in  the  spice  and  eggs,  while  boiling,  and  stir  them  until  done,  which 
will  be  in  three  minutes. 

Jelly  for  Invalids. 

Cnt  a  penny  roll  into  thin  slices ;  toast  them  to  a  light  brown ;  then  boil 
gently  in  a  quart  of  water  until  it  jellies ;  strain  it  upon  a  few  shavings  of 
lemon-peel ;  sweeten,  and  add,  if  liked,  a  little  wine  and  nutmeg. 

Eggnog. 

Take  the  yelks  of  eight  eggs ;  beat  them  with  six  large  spoonfuls  of  pul- 
verized loaf  sugar ;  when  this  is  a  cream,  add  the  third  part  of  a  nutmeg, 
grated  ;  into  this  stir  one  tumblerful  of  good  brandy,  and  one  wineglass  of 
good  Madeira  wine ;  mix  them  well  together ;  have  ready  the  whites  of  the 
eggs,  beaten  to  a  stiff  froth,  and  beat  them  into  the  mixture ;  when  all  are 
well  mixed,  add  three  pints  of  rich  milk. 

Panada. 

Cut  two  slices  of  stale  bread  half  an  inch  in  thickness ;  cut  off  the  crust ; 
toast  them  a  nice  brown  ;  cut  them  into  squares  of  two  inches  in  size ;  lay 
them  in  a  bowl,  sprinkle  a  little  salt  over  them,  and  pour  on  a  pint  of  boil- 
ing water ;  grate  a  little  nutmeg. 

Tapioca. 

Soak  two  tablespoonfuls  of  very  clean  tapioca  in  two  teacups  of  cold 
water  over  night ;  in  the  morning,  add  a  little  salt,  one  pint  of  milk,  or 
water  if  milk  cannot  be  taken  ;  simmer  it  until  quite  soft ;  stir  well  while 
cooling ;  when  done,  pour  into  a  bowl,  and,  if  allowed,  add  sugar,  a  spoon- 
ful of  wine,  and  a  little  nutmeg. 

Eice  Jelly. 

Take  of  rice,  one-quarter  of  a  pound ;  white  sugar,  half  a  pound  ;  water, 
one  quart.     Boil  these  well  together,  carefully  stirring  them  till  the  whole 
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becomes  a  glutinous  mass.  Strain  oflF  into  a  dish  or  form.  When  cool,  h 
is  fit  for  use.  This  preparation  may  be  flavored  with  rose-water,  orang^ 
flower  water,  or  lemon-juice,  as  may  best  suit  the  palate  of  the  patient,  or 
as  directed  by  the  physician. 

Iceland  Moss  Jelly. 

Take  of  Iceland  moss,  two  ounces ;  water,  one  quart.  First  wash  tk 
moss  in  some  cold  water ;  then  put  it  into  the  quart  of  water,  and  bofl 
slowly  till  very  thick,  adding  white  sugar  till  suflSciently  sweet,  then  strwn 
through  a  cloth.  When  cold,  it  will  be  fit  for  use,  and  may  be  eaten  witk 
spices,  if  allowed.     Irish  moss  jelly  may  be  prepared  in  the  same  way. 

Sago  Jelly. 

Take  four  tablespoonfuls  of  sago,  one  quart  of  water,  jnice  and  rind  of 
one  lemon  ;  sweeten  to  the  taste.  Mix  all  the  ingredients  well  together; 
let  it  stand  for  half  an  hour ;  then  put  it  on  to  boil,  till  the  particles  are 
entirely  dissolved  ;  it  should  be  constantly  stirred.  It  is  very  much  im{m)Ted 
by  the  addition  of  wine. 

Calved  Feet  Jelly. 

Boil  two  calves'  feet  in  one  gallon  of  water,  down  to  a  quart ;  then  strain 
it,  and,  when  cold,  skim  off  all  the  fat ;  take  up  all  the  clear  jelly.  Put  the 
jelly  into  a  saucepan,  with  a  pint  of  wine,  half  a  pound  of  loaf  sugar  tha 
juice  of  four  lemons,  the  white  of  six  or  eight  eggs  beaten  into  a  froth. 
Mix  all  well  together.  Set  the  saucepan  upon  a  clear  fire,  and  stir  the  jelly 
till  it  boils.  When  it  has  boiled  ten  minutes,  pour  it  through  a  flannel  bag 
till  it  runs  clear. 

Essence  of  Beef. 

This  is  prepared  from  lean  meat,  by  cutting  it  into  small  pieces,  addiog  a 
little  salt,  then  introducing  into  a  wide-raouth  bottle,  corked  tightly,  and 
heating  it  gradually  by  immersing  in  a  kettle  of  water,  to  which  heat  is  ap- 
plied till  it  boils.  After  a  few  hours  digesting  in  this  way,  the  juice  is  drawn 
off,  and  constitutes  the  most  concentrated  form  of  nourishmeut. 

Beef  Tea. 

Take  of  lean  beef  one-quarter  of  a  pound,  a  pint  and  a  half  of  water, 
salt  siifBcient  to  season  it.  When  it  begins  to  boil,  skiiu  it  fire  minutes; 
then  add  two  blades  of  mace  ;  continue  the  boiling  ten  minutes  longer,  when 
it  will  be  ready  for  use.     (See  Liehig^s  Broth,  page  525.) 

Chicken  Broth. 

Clean  half  a  chicken ;  on  it  pour  one  quart  of  cold  water,  and  a  little 
salt;  put  in  a  spoonful  of  rice;  boil  two  hours  very  slowly,  and  tiirhtl? 
covered  ;  skim  it  well;  just  before  using  it,  put  in  a  little  chopped  parslrv. 

Chicken  Jelley. 

Cut  up  a  chicken  ;  put  it  into  a  stone  jar;  break  all  the  bones;  co^er 
very  closely  ;  sot  the  jar  into  boiling  water;  keep  it  boiling  three  hours  aihi 
a  half;  strain  off  the  liquor;  season  with  salt  and  a  very  little  mace. 

Bice  Jelly. 

Boil  a  quarter  of  a  pound  of  the  best  rice  flour,  with  half  a  pound  of 
loaf  sugar,  in  a  quart  of  water,  until  the  whole  becomes  one  glotinous  miss; 
strain  off  the  ielly,  and  let  it  stand  to  cool.     This  is  nutritious  and  light 
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Slippery  Elm  Bark  Jelly, 

Tout  large  spoonfuls  of  the  bark,  chipped ;  poar  on  it  one  quart  of  cold 
water ;  let  it  stand  all  night ;  stir  it,  and  let  it  settle  ;  the  next  morning 
poar  off  the  water ;  slice  the  rind  of  a  lemon  very  thinly,  and,  with  the 
jnice,  pat  it  in  the  water  strained  ;  let  it  simmer,  very  gently,  fifteen  minutes ; 
then  sweeten,  and  pour  in  a  mould  to  cool  and  harden ;  take  out  the  rind 
before  putting  it  in  the  mould. 

Wine  Whey. 

Boil  a  pint  of  new  milk ;  add  to  it  a  glass  or  two  of  white  wine ;  put  it 
on  the  fire  until  it  just  boils  again ;  then  set  it  aside  till  the  curd  settles  ; 
pour  off  the  clean  whey ;  sweeten  to  the  taste ;  cider  serres  as  well  as  wine 
to  curdle  milk,  if  it  is  good  country  cider. 

Corn  Meal,  or  Oatmeal  Qruel, 

Put  in  a  clean  saucepan  one  pint  of  wat^r  to  boil ;  when  boiling,  mix  of 
oatmeal  two  large  spoonfuls,  in  a  half  pini  of  milk,  and  a  little  salt ;  stir 
this  into  the  boiling  water  ;  stir  it  well ;  let  it  simmer  thirty  minutes ;  then 
strain  it  through  a  hair-sieve ;  if  the  patient  can  bear  it,  stir  in  a  large 
spoonful  of  the  best  brandy  after  it  is  strained  and  sweetened,  and  add  a 
little  grated  nutmeg ;  if  corn  meal  is  used,  stir  the  dry  com  meal  into  the 
boiling  water ;  two  large  spoonfuls  to  a  pint  of  boiling  water,  and  a  half 
new  milk ;  season  as  the  other. 

Vegetable  Soup. 

Take  two  white  potatoes,  one  onion,  a  piece  of  well-baked  bread.  Put 
tbesa  into  a  clean  stewpan,  in  one  quart  of  water ;  boil  them  down  to  a 
pint;  throw  into  the  vessel  some  parsley  or  celery;  cover  the  vessel  closely; 
remove  it  from  the  fire,  and  allow  the  herbs  to  steep,  while  the  liquor  is 
cooling,  under  cover ;  season  to  the  taste. 

Castillon^a  Powders, 

Take  of  Powdered  tragacanth, 

Powdered  sago, 

Powdered  salep. 

Sugar,  each,  one  ounce ; 

Prepared  oyster-shell,  two  drachms. 
Mix  them  thoroughly,  and  fold  into  papers  containing  each  one  drachm. 

Directions. — Mix  a  powder  with  four  tablespoonfuls  of  cold  milk  in  a 
bowl.  Then  transfer  it  to  a  milk-pan,  and,  while  stirring,  pour  upon  it 
gradually  one  pint  of  boiling  milk,  and  boil  for  a  quarter  of  an  hour. 
Sugar  may  be  added,  to  the  taste. 


822 


APPENDIX. 


FIFTY  DOLLAR  OUTFIT 

FOR  A  PHYSICIAN  COMMENCING  PRACTICE  IN  THE  COUNTRY. 

The  following  list  of  Medicines  and  Preparations  was  designed  to  be  put 
up  in  substantial  Ground  Stoppered  Bottles j  neatly  and  uniformly 
labelled,  so  as  to  form  a  compact  Cabinet  of  Materia  Medtca,  for  FMf- 
Three  Dollars^  and  with  the  Apparatus  and  Implements  aUached  for 
Fifty  Dollars.  The  advance  in  prices  consequent  on  the  War  pretenti 
its  being  sold  at  that  price  at  the  date  of  the  present  Edition. 


I 


I.  f 


8  oz.  Acapitk, 
)  pint  Aoidum  aeetlonteL. 
8  oz.        **       oitrionm. 
2  oz.        "       mariatioam. 
8  oz.        "       nitrionm. 
)  pint      '*       Bnlph.  arom. 

1  oz.        «       tannionm. 

2  pints  Alcohol. 
4  oz.  Alnmen. 

4  oz.  Ammoniae  oarbonas. 
4  oz.        "  murias. 

1  pint      *'  Aqua. 

^  pint    Ammonise    spirltas 
arom. 

1  oz.  Antim  et  potass,  tart, 
oz.  Argenti  nitras  orjst. 
oz.        "        »*      fiua. 

4  oz.  AssafoBtida. 
8  oz.  Camphora. 

2  oz.  Cardamomnm. 

4  oz.  Ceratnm  oantharidis, 

3  oz.  Chloroformom. 
2  oz.  Collodium. 

)  pint  Copaiba. . 

1  oz.  Creasotnm. 

6  oz.  Creta  prseparata,  or  ) 

4  oz.  Calcis  carb.  prscip.  ) 
4  oz.  Cnpri  sulphas. 

2  oz.  Ergota  (whole  or  pow- 
dered). 

)  pint  ^ther  (Letheon). 
1  oz.  Extractam  aconiti. 
1  oz.  Extractam  belladonna. 

1  oz.  Extractam  coloojnth 
oomp.  pulv. 

2  oz.  Extractam  gentians. 

1  oz.  Extractam  hjosojami. 


1  oz.   Extractam      Jalaps 

palv. 
8  oz.  Extractam  Yalerians 

flald. 
8  oz.  Ferri  sabcarbonas. 

1  oz.  Ferrnm  redactam. 

i  pint  Ferri  ohloridi  tinot. 

4  oz.  Poenicalam. 

8  oz.  Gentiana  oontas. 

4  oz.  Hjdrarg.  massa. 

4  oz.        "         ohlorid  mil. 

2  oz         '*         oxid.  rab. 

2  oz.        "         cam  oreta. 

1  oz.  lodiniam. 

jlpint  Liqaor  hjdrarg.  et 

arson,  iodid. 
i  pint  Liqaor  potasss  arse- 

nitis. 

3  OB.  Blagnesia. 

2  lb         <<         salphas. 
^  oz.  Morphias  salphas. 

2  oz.  Mjrrha. 

i  oz.  Oleam  cinnamomi. 
i  oz.      *'      limonis. 
i  oz.      **      months  pip. 
Ipint    "      ricini. 

1  pint    **      terebinthins. 
i  oz.      **      tiglii. 

6  OS.  Plambi  acetas. 

3  oz.  Potasss  bicarb. 
12  oz.       *<       bitartras. 

3  oz.        **       citras. 

4  oz.        "       ohloras. 
6  oz.        '*       nitras. 

2  oz.  Potassii  iodidam. 
6  oz.  Palvis  acacis. 

3  OS.      "      aloes,  Soc. 


4  OS.    Palvis    ext.    glyvp- 

rhizs. 
1  08.  PolTifl  gambogis. 
1  OB.       '*       Ipecaooanhs. 

3  OB.   PalTia    ipeoacoanha 
oomp. 

1  OB.  PoItIs  opii. 

4  OB.      "       rhei  (E.  Ind.). 

2  OB.      «      scills. 

6  odK.       •*      sods  boiatii. 

8  OZ.  Qaassiiu 

1  OB.  Qainis  salphas. 

4  OB.  Rheam. 

6  OB.  Sapo  (Castil.  alb.). 

4  OB.  Senega. 

4  OB.  Serpentarbu 

1  lb  Sods  bio&rb. 

8  OB.  Salphur  sablim. 

1  pint  Spiritns  stherte  nit 

i  pint  8pt.  setheiis  oOmp. 

1  pint      Bpiritns     larand. 

comp. 
}  pint     Sjropas 

anhs. 
i  pint  Sjrapns  seills. 
jpint         "        rhei 
1  pint    Tinctara 

oomp. 
1  pint  Tinctnra  opiL 

1  pint        ^  **    eampL 
4  oz.  Ungnentam  hjdruf . 

(J  meroary). 
4  oz.  Ungaentom  hjdnig. 

nitratis. 
}  pint  Vin.  colohid  rad. 

2  OB.  Zinci  oxidom. 
6  OB.    '*      sulphas. 


IMPLEBiENTS. 


Scales  and  weights, 
f  §iy.  Grad.  Meas. 
1  Mortar  and  pestle. 

1  Pill  tile. 

2  Spatulas. 


i  gross  yials. 
German  flint. 


i  dos.  f  SyiiJ. 

J  doB.  f  gyj. 
li  doz.  f  |iv. 
l}  doz.  f  |ij. 
1^  doz.  f  ij. 
1    doz.  f.tss. 


1  Funnel. 

1  qr.  Wrap'g  k  flltering  p^sr. 

1  gr.  Vial  oorks. 

2  papers  Pill  boxes. 

2  jds.  Adhesive  plaster  in  tin 
case. 
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ONE  HUNDRED  DOLLAR  OUTFIT. 

Catalogue  of  Medicines  and  PJiarmaceuhcal  Preparations,  designed  to  be 
put  up  in  Ground  Stoppered  Bottles,  Japanned  Tin  Cans,  and  Covered 
White  Ware  Jars,  uniformly  and  correctly  labelled,  and  formerly  fur- 
nished ready  packed  for  transportation,  for  Seventy-Jive  Dollars, 
With  a  suitable  selection  of  Implements  and  Apparatus  for  One  Hun- 
dred Dollars.     The  price  at  the  dale  of  this  Edition  has  advanced. 


1  lb  Aoacia. 

^%      "      pnlvis. 

1  pint  Alcohol. 

\  pint  Acidam  aoetionm. 


1  OS. 

4  OS. 
1  ox. 
4  ox. 
4os. 
Jpint 

1  OS. 


it 

u 
u 
it 
ii 
u 


benxoicnm. 

citrioam. 

hydroc.  dil. 

mnriationm. 

nitrionm. 

snlph.  arom. 

tannionm. 


4  ox.  Aloe  pnlyis  (Soc.). 
8  ox.  Alamen. 
4  ox.  Ammonis  oarbonu. 
1  pint        '*        aqua. 
4  ox.  **        marias. 

}  pint         ^        0pt.  arom. 
4  ox.  Antim.  et  potass,  tart. 

ox.  Argent!  nitras  cryst. 

ox.        **         **       fosa. 

ox.  Assafoetida. 
1  OS.  Bismnthi  sabnitras. 
8  ox.  Camphora. 
4  08.  Cardamomam. 
6  ox.  Greta  praeparata,  or 
4  OS.  Calo.  oarb.  prooip. 
6  OS.  Chloroformnm. 
8  OS.  Cinohona  rab.  pnlv. 
1  OS.  Cinchoniaa  salphas. 
1  OS.  Creasotam. 
8  ox.  Ceratam  cantharidia. 
8  ox.        *'       resina. 
8  ox.        "        aimplez. 
i  pint  Copaiba. 

1  ft  Cabeba  palv. 

2  OS.  CoUodiom. 

1  OS.        "        cantharidal. 

4  OS.  Ergota. 

1 II  ^ther. 

1  ox.  Extract,  aconiti. 

1  OS.        "      belladonnia. 

1 08.        **      conii. 

1  OS.        '*      hjoecjami. 

2  OS.        "      ooloo.  0.  pnly. 
2  ox.        "      jalaps  palv. 
1  OS.        "      nuois  vomios. 
1  OS.        "      quassis. 

8  OS.        *'      taraxaci. 
1  ll  **      senna  fluid. 

1  lb         "      spigel.  et  sen- 
na flnidom. 


\  pint  Ext.  Yaleriana  flaid. 

4  OS.  Ferri  carb.  masaa 
(Vallet). 

8  ox.  Ferri  snbcarb. 

1  OS.    "     citraa. 

\  pint  "  sesqni  snlph.  sol. 
(with  directions  for  pre- 
paring hydrated  peroxide 
when  required). 

1  ox.  Fermm  redactam. 

8  ox.  Fcenicnlam. 

1  ox.  Qambogia  paly. 

1  lb  Gentiana  contas. 

4  ox.  Gljcjrrhixa  ext.  pnlv. 
4  ox.  "         rad     « 

2  ox.  Gljcerina. 

11b  Hjrdrarg.  massa. 
lb        **         chlor.  mit. 

1  ox.      *'         cum  creta. 

2  ox.      ^        oxid.  rub. 
1  ox.      '<        iodidum. 

1  ox.  lodinium. 

4  ox.  Ipecacuanha  pnlTia. 
4  ox.  Jalapa  pulyis. 
8  ox.  Juniperus. 

2  ox.  Kino. 

4  ox.  Liquor  iodinii  comp. 

\  pint    "     hjd.  et  ars.  iod. 
\  pint    ^     potass,  arsenit. 
1  fi)  bot.  Magnesia. 
\  lb  Magnesia  oarb. 

5  lb        **        sulphas. 

6  ox.  Manna. 

\  ox.  Morphia  sulphas. 
\  ox.        "        acetas. 

ox.        "        murias. 

ox.  Myrrha. 
1  ox.  Oleum  anisi. 
1  ox.      **      cinnamomL 
1  ox.      '*      limonis. 
1  ox.       "      mentha  pip. 
1  bot.     "      oliva. 
1  pint    '*      ricini. 
1  pint    "      terebinthina. 

1  ox.      "      tiglii. 

2  ox.  Opii  pulvis. 

8  ox  Plumbi  acetas. 
2  ox.      **      carbonaa. 
2  ox.  Potassa  (caustic). 
4  ox.  Potassa  bicarbonas. 
2  lb         **        bitartras. 


4  OS.  Potassa  oitras. 
4  ox.  **  nitras. 
8  ox.        "       sulphas. 

2  OS.  Potassii  iodidum. 

3  OS.  PuItIs  ipecac,  comp. 
8  ox.  Quassia. 

1  ox.  Qninia  sulphas. 

6  ox.  Rheum  (E.  Ind.). 

4  OS.  Rhei  pulvis. 

4  ox.  Sapo  (Castil.). 
8  ox.  Sarsaparilla. 

2  ox.  Soilla  puly. 

8  ox.  Senna  (Alex.). 

8  ox.  Senega. 

8  ox.  Serpentaria. 

1}  lb  Soda  bicarbonas. 

4  ox.    **     borat.  pulv. 

8  ox.    "      et  potass,  tart. 

4  ox.    ^     phosphas. 

8  ox.  Spigelia. 

\  ox.  Strychnia. 

4  ox.  Sulphur  pracip. 

lb         "        sublim. 

pint  Spt.  ammon.  arom. 

pint    *'    atheris  comp. 
1  pint    «        "        nitrici. 
\  pint    "    lavand.  comp. 
\  pint  Syrup,  ipecacuanha. 
\  pint  Syrupus  ferri  iodld. 
1  pint  Syrupus  pruni  virg. 
1  pint        "       rheiaromat. 
1  pint        «       scilla. 
^  pint        "       senega. 
4  ox.  Tinctura  aconiti  rad. 


1  pint 

11 

cinchona  c. 

1   pint 
1  pint 

II 

digiUlis. 

i( 

ferri  chloridi. 

Ipint 

i( 

opii. 

Ipint 

M 

'*    camph. 

1  pint 

U 

xingiberis. 

i  lb  Ung.  hydrarg. 

|lb    **  *«        nitratis. 

!!b    '*     simplex, 
lb  Uva  ursi. 
i  lb  Valeriana. 
1  pint  Vinnm  antimonii. 
pint       '*      ergota. 
pint       "      oolchici  rad. 
ox.  Veratria. 
4  ox.  Zinci  oxidum. 
8  ox.     '*      sulphas. 
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TWENTY-FI^E  DOLLAR  OUTFIT. 

The  following  Sixty- One  articles  were  designed  to  be  put  up  in  Ground- 
Stoppered  Bottles,  and  Queensware  Jars,  neatly  labelled,  and  pachA 
for  transportation^  for  Twenty  Dollars,  and  the  list  of  ImplemenU  at- 
tached for  Five  Dollars,  An  advance  on  this  price  would  be  char^i 
ai  the  date  of  the  present  edition. 


2  oz. 
4  oz. 
8  oz. 
\  oz. 

2  oz. 
4  oz. 
3oz. 
2oz. 
4  oz. 

3  oz. 
2oz. 
3  oz. 
8  oz. 
1  oz. 
1  oz. 
1  oz. 
1  oz. 
1  oz. 
1  oz. 
8  oz. 
1  oz. 
3oz. 


Aoidrnn  citrionm. 

**       solph.  arom. 
Alcohol. 
Argenti  nitras. 
Camphora. 
Ceratmn  cantharidla. 
Chloroformum. 
CoUodiam. 
Copaiba. 

Creta  praeparata,  or 
Calcia  carb.  prscip. 
Capri  sal  ph. 
iEther  (Letheon). 
Extract,  aconiti. 

belladonnaa. 

coloo.  c.  polv. 

gentians. 

hjosojami. 

jalaps  pnlv. 

senns  fl'd. 

valerians  fl'd. 
Ferri  subcarb. 


« 
u 
II 
II 
u 
(i 


1  oz.  Ferri  pnlyis. 

8  oz.      "    chlor.  tinot. 

4  oz.  Hjdrarg.  massa. 

3  oz.        "        chlorid.  mit. 
1  oz.        "        ozid.  mb. 

8  oz.  Aqua  ammonis. 

4  oz.  Liquor  iodinii  comp. 
4  oz.        *'     hjdr.  et  arsen. 

iodid. 
8  oz.  Liqaor  potasss  arseni- 
tis. 

1  oz.  Morphia  snlph. 

2  oz.  Mjrrha. 

i  oz.  Oleum  limonis. 

1  oz.       '*      oinnamomi. 
\  oz.  Pil.  oathart.  oomp. 

3  oz.  Plumb!  aoetas. 

2  oz.  Potasss  bicarb. 

3  oz.        "       citras. 
3  oz.  Pnlvis  aoacis. 

3  oz.       "      aloes,  Soc. 

mPLEMEKTS. 


Scales  and  weights. 
4  OS.  Grad.  measure. 
1  Mortar  and  pestle. 
1  doz.  1  oz.  Vials. 


1  doz.  }  oz.  Vials. 
\  doz.  2  oz. 
\  doz.  4  oz. 

2  Spatulas. 


it 


2  oi.    PulrSs  ext.   gljcyr- 
rhizse. 

1  oz.  Palvis  ipecacuanhip. 

2  oz.        "  "        cumjk, 

1  oz.        "      opii. 

2  oz,       "      rhei. 

\  oz.  Qoinis  sulphas. 

2  oz.  Sapo,  Castil. 
4  oz.  Sods  bicarb. 

8  oz.  Spt.  ether,  nit. 
4  oz.     **     ammon.  arom. 
4  oz.     "     sther  comp. 
8  oz.    *<     lavand.  comp. 
4  01.  Sjmp.  ipecac 
8  oz.       **       rhei  ar. 
8  oz.       **       scUls. 
8  oz.  TiDct.  opii. 
8  oz.       *'      zingiberis. 
4  oz.  UDg.  hjdrarg.  nit. 
8  oz.  Vin.  antimon. 
4  oz.  Vin.  colchioi  R. 

3  oz.  Zinci  sulph. 


2  papers  Pill  boxes, 
i  gross  Vial  corks. 
1  case  Adhesire  plaster. 
1  Funnel.     1  PUl  tile. 


This  collection  will  conveniently  fill  a  case  twenty-one  inches  wide,  and 
four  feet  high,  having  seven  shelves,  to  be  filled  as  follows  : — 


lf»t  with  Ointment  Jars  and  Implements. 
2d      "      7  8  oz.  Tincture  Bottles. 
3d      "       **  "  " 

4th    *'     9  4  oz.  S.  M.  Bottles. 


.5th  for  9  4  oz.  S.  M.  Bottles. 
6th   "94  oz.  Tincture  Bottles. 
7th   "  11  2  oz.  G.  S.  Bottles. 


RECIPES  FOR  SOME  OF  THE  MORE  DIPORTANT  POPULAR  MEDICDfES 

Dalhy^s  Carminative. 

The  published  recipes  for  this,  as  found  in  the  formnlaries,  are  not  thoi?e 
used  generally  by  druggists.  Some  of  the  ingredients  in  the  original  recifit's 
are  procurable  with  difficulty,  and  add  so  much  to  the  expense  of  the  prejia- 
ration.  that  by  common  consent  they  are  left  out.  The  formula,  as  given  t^v 
the  College  of  Pharmacy,  is  nearly  identical  with  that  which  1  have  n<ed  for 
a  number  of  years,  and  I  give  it  below. 
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Part*. 

Take  of  Carbonate  of  magnesia  ....  Jvj  75. 

Carbonate  of  potassa     .         .         .         •  3U  3.125 

Sugar |xvj  200. 

Tincture  of  opium fjiy  op.  37.5 

Water Ov  1000. 

Oils  of  caraway, 

Fennel,  and  peppermint,  of  each    . 

(To  the  above  may  be  added — 

French  brandy 

Prepared  chalk 

Triturate  together  the  essential  oils,  sugar,  magnesia  (and  prepared  chalk, 
if  added),  then  add  the  water,  and  afterwards  the  remainder. 

Dalby's  carminative  contains  one  grain  of  opium  to  about  an  ounce. 

Dewees^  Carminative, 


ay 
f|iy 

Ov 
nix. 

fSiv. 
3ij.) 


Take  of  Carbonate  of  magnesia 

Sugar    . 

Tincture  of  assafcetida 

Tincture  of  opium  . 

Water   , 
Triturate  together  until  they  are  mixed. 


Sjss. 

■9  •  •  • 

Siij- 

Diss. 


Baieman^B  Pectoral  Drops. 


Parts. 

Cong.j   1000. 
^ss  31.25. 


Take  of  Diluted  alcohol       .        .        .        .        , 
*Iled  Sanders,  rasped       .... 
,  Digest  for  twenty-four  hours,  filter,  and  add— 

Opium,  in  powder Jss  31.25. 

Catechu,  in  powder         ....     ^ss  31.25. 

Camphor 5s8  31.25. 

Oil  of  anise f5j  7.81. 

Digest  for  ten  days. 

This  preparation  contains  about  one  grain  each  of  opium,  catechu,  and 
camphor,  to  the  f^ss,  corresponding  in  strength  with  tinctnra  opii  campho- 
rata,  U.  S.  P. 

Oodfrey^s  Cordial. 


Parts. 


Take  of  Tincture  of  opium 

Molasses  (sugar-house) 

Alcohol 

Water. 

Carbonate  of  potassa  . 


^3vj  op.  34.5 
Oiv       367.8 
fjviij      46. 
Oviss   551.7 

f3J 


>  1000. 

67.5 

Oil  of  sassafras f  3J  11. 

Dissolve  the  carbonate  of  potassa  in  the  water,  add  the  molasses,  and  heat 

over  a  gentle  fire  till  they  simmer,  remove  the  scum  which  rises,  and  add  the 

laudanum  and  oil  of  sassafras,  having  previously  mixed  them  well  together. 

This  preparation  contains  a  little  over  one  grain  of  opium  to  the  onnce, 

and  is  about  half  the  strength  of  the  foregoing. 


I  SabBtituted  by  Canun«l  JUJ. 
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Si. 

Srj. 
5'j- 

Oiy. 


(I 
ti 
It 


Balsam  of  Honey. 
Take  of  Balsam  Tola 

Benzoic  acid 

Honey 

Opium  (powd.) 

Cochineal     . 

French  brandy 
Mix,  and  digest  together  for  a  few  days,  then  filter. 

Composition  Powders.     {Thompsonian.) 

Take  of  Powd.  bayberry  root ftj. 

ginger ibss. 

cayenne Sj. 

cloTes Sj. 

Mix,  by  passing  through  a  sieve. 

No.  6. — Hot  Drops.     {Thompsonian.) 

Take  of  Capsicum  (powd.) 5j. 

Myrrh  (contus.) Si  v. 

Alcohol Oij.      Displace. 

Haarlem  Oil. 

B._01.  Sulphurat Oiij. 

Petrol.  Barbadens Oj. 

01.  succin.  (crude) Diss, 

01.  terebinth Oviij. 

01.  lini Civ. — Mix. 

Turlington^s  Balsam  of  Life. 

The  officinal  tinctura  benzoini  composita  is  sold  under  this  name,  but  the 
druggists  who  put  it  up  in  the  peculiar  and  very  odd  shaped  Tials,  in  which 
it  was  originally  vended  in  wrappers  descriptive^  of  its  virtues,  use  various 
recipes  for  making  it.  The  following  is  that  published  by  the  Philadelphia 
College  of  Pharmacy,  and  used  in  many  of  the  best  establishments.  The 
original  recipe  for  this,  as  filed  in  the  office  of  rolls  in  London,  contained 
twenty-eignt  ingredients. 

Take  of  Alcohol Oiv. 

Benzoin .  3^j- 

Liquid  storax Jij. 

Socotrine  aloes Jss. 

Peruvian  Balsam §j. 

Myrrh Jss. 

Angelica p;ij. 

Balsam  Tolu         .        .        •        •        .         .         •  3ij. 

Extract  of  liquorice 3\j- 

Digest  for  ten  days  and  strain. 

Opodeldoc. 

Take  of  Common  soap  (sliced)  3  ounces. 
Camphor  an  ounce. 
Oil  of  rosemary, 

Oil  of  origanum,  each,  a  fluidrachm. 
Alcohol  a  pint. 
Digest  the  soap,  by  means  of  a  sand  bath,  with  the  alcohol  till  it  is  dii* 
solved,  then  add  the  camphor  and  oils,  and  when  they  are  dissolved  poor  tht 
liquid  into  w\d^-mo\i\*\i  t^o  o\iuce  bottles. 


APPENDIX. 

BrUish  Oil 

Take  of  Oil  of  turpentine  . 
"      flaxseed 
"      amber 
"      juniper 
Petroleum  (Barbadoes) 
"  (American) 

Mix  them  well  together. 

Whitehead's  Essence  of  Mustard. 

B. — 01.  terebinth 

GamphorsB  ....... 

01.  succin.  rectif, f  |iv. 

Sem.  sinapis,  pulv.  (Flava) 
Digest  for  seven  days,  filter,  and  add— 

Tr.  curcuma        .... 
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fSir. 
Oiij. 

Oj. 
fgss. 

Sij. 


Oxij. 


1^  lbs.  com. 


.       16  OZ.  COUL 

.  q.  8. — ^Add  color. 


Hooper's  Female  Pills. 


Take  of  Aloes     .... 
Dried  sulphate  of  iron,  . 
or  Crystallized  sulphate  of  iron 
Extract  of  black  hellebore 
M)vrh   .... 
Soap     .... 
Powd.  canella 
"      ginger 


Parts. 

Jviij  400. 

Ill;  ^^  ]  200. 

5ij.  100. 

Sij.  100. 

3ij.  100. 

Sj.  60. 

Sj.  50. 


1000. 


Beat  them  well  together  into  a  mass  with  syrup,  or  water,  and  divide  into 
pills,  each  containing  twO  and  a  half  grains. 

Richards^  Chalk  Mixture. 

Take  of  Precip.  carbonate  of  lime, 
Sugar, 
Comp.  spt.  lavender, 

Tinct.  kino,  of  each 

Essence  of  cinnamon 

Water 

Tincture  of  opium 


1  ounce. 
15  drops. 
3  ounces. 
1  drachuL 


Mix. 


MarshalVs  Pills. 


Take  of  Comp.  extract  of  colocynth, 
Mercurial  mass. 
Powdered  aloes, 

Castile  soap, 
rhubarb,  of  each 
Make  into  five  grain  pills 


a 
It 


1  drachm. 
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Anderson^s  8cots^  PUls. 


Take  of  Aloes 
Soap 

Colocynth 
Gamboge  . 
Oil  of  anise 


Jxxiv 

fSss 


787 

131 

33 

33 

16 


1000  parts. 

Let  the  aloes,  colocynth,  and  gamboge,  be  reduced  to  a  very  fine  powder, 
then  beat  them  and  the  soap  with  water  into  a  mass  of  a  proper  coQ:sisteDce, 
to  diride  into  pills,  each  containing  three  grains. 

Worm  Tea* 


Take  of  Senna, 

Manna, 

Spigelia,  of  each 

.     Sss. 

Fennel  seed         •        .        •        • 

•    5i- 

Worm  seed          .        .        .        . 

•       58S. 

Savine 

.    9ij. 

Bitartrate  of  potassa    . 

.    9U. 

Make  into  one  package. 

Directions. — Pour  on  to  this  a  quart  of  boiling  water,  and  let  it  digfstfer 
ten  or  fifteen  minutes  ;  of  the  clear  liquid  sweetened,  give  to  children  two 
years  old  and  upwards,  a  small  teacupM  warm,  morning,  noon,  and  night, 
on  an  empty  stomach.  It  may  be  giren  three  or  four  days  successirelj,  if 
necessary. 


Oinger  Beer, 

Take  of  Race  ginger  (bruised)  . 
Bitartrate  of  potassa     . 
Mix  them. 


Poar  ounces. 
Three 


« 


Directions. — Add  to  these  ingredients  five  pounds  of  loaf  sucrar.  tro 
lemons  (sliced),  and  five  gallons  of  boiling  water.  Let  it  stand  twehe 
hours  ;  then  add  a  teacupful  of  yeast  to  the  mixture,  and  bottle  immedi- 
ately and  securely.     In  a  day  or  two  it  will  be  ready  for  use. 

Pipsissetoa  Beer. 

The  virtues  of  this  excellent  alterative  diuretic  are  obtained  in  an  agre€4- 
ble  form,  by  the  following  process  : — 

Take  of  Pipsissewa  (chimaphila,  U.  S.  P.) .         .      Six  ounces. 
Water One  gallon. 

Boil,  strain,  and  add — 

Brown  sugar One  pound. 

Powdered  ginger One-half  ounce. 

Yeast A  suflBcient  quantity 

Set  it  aside  till  fermentation  has  commenced  ;  then  bottle  it  for  nse. 
Dose,  a  small  tumblerful  three  or  four  times  a  day. 

In  the  same  way,  sarsaparilla,  sassafras,  uva  ursi,  and  other  medicinal 
substances,  may  be  made  into  Cerevisiae,  or  beers. 


1  See  page  85. 
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A. 

AbbreTiatioDS  in  presoription, 

Abeynthin,  669 

Abuse  of  opianii  172 

Aoaoia,  509 

Aoeta,  162 

Acetated  tinetare  of  opnm, 

169,  176 
Aoetate  of  alamina,  411 

ammonia  liq.,  385,  389 

chinoidine  eolation,  729 

einohonia,  646 

copper,  446, 448 

iron,  431 

lead,  458 

magnesia,  408 

manganese,  442 

meroary,  487 

morphia,  636 

potassa,  368,  372 
mixture,  740 

quinia,  644 

soda,  376,  382 

strychnia,  653 

sine,  451 
AoeUo  aoid,  503,  533 
dilate,  163 

ether,  533 

extract  of  oolchicnm,  206 

fermentation,  530 
Acetone,  504 

mixture,  742 
Acetum,  162,  503 

colchioi,  164 

lobelisD,  164 

opU,  174,  176 

sanguinarisD,  164 

soilla,  164 
Aoid,  acetic,  503,  533,  590 
camphorated,  307 
diluted,  163 

aconitio,  593 

acrylic,  548 

alphaorsellic,  619 

anacardic,  596,  599 

anchusic,  618 

angelicic,  595,  597,  602 

anisic,  602 

antimonions,  471 

arachic,  548 

arsenic,  475,  476 

arsenious,  346,  475 

aspertannic,  612 


Acid — 

balsDnio,  548 
behenio,  548 
bensoio,  563,  602,  607 
betaorsellic,  619 
bixic,  618 
boheatannic,  611 
boracic,  346,  351 
brasilio,  618 
butyric,  543,  544 
oaincic,  596,  599 
callutannic,  612 
camphoric,  566 
oaprinio,  548,  563 
carbazotic,  603,  609 
carbolic,  505 
carbonic,  346 

processes,  325 

water,  347 
carmic,  620 
carthamic,  617 
carotic,  618 
carthaxanthic,  617 
caryophillic,  602 
catechuinic,  611 
catheohuic,  611 
catechutannic,  611 
cephselic,  612 
cerotiric,  548 
cetraric,  596,  599 
chelidonic,  600 
chloragenio,  611 
chlorohydric,  346,  351 

chloro-hydrocyanic,  346, 
361 

oholic,  616 
ehromic,  346,  351 
chrjsophanio,    596,   597, 

617,  668 
cincbotannic,  611 
cinnamic,  563,  602,  608 
cissotannic,  612 
citric,  592 
coccalinio,  592 
coccotannic,  611 
coffeic,  611 
coffeotannic,  611 
columbio,  600 
conTolvulinotic,  675 
copaiyic,  583 
cornio,  596,  599 
cortepinitannio,  612 
orocic,  617 
orotonic,  548 
curoumio,  619 


Acid— 

cuminic,  563 
damalnrio,  548 
dextrotartaric,  591 
digiUlic,  596.  599 
digitoleic,  596,  599 
elaic,  548 
ellagic,  611 
equisetic,  595 
erucic,  548 
erythic,  619 
eugenic,  607 
euxanthic,  620 
erernic,  619 
formic,  540,  593,  594 
fumaric,  594 
fungic,  592 
galhtannic,  612 
gallic,  517,  611,  613 
gallotannic,  517,  611, 612 
gambogic,  618 
geadic,  548 
gentisic,  618 
glycocholeic,  616 
guaiaoic,  595,  597 
cyrophoric,  619 
nsematoxylic,  619 
hederic,  596,  597 
hippuric,  615 
hydriodic,  358 

diluted,  346.  359 
hydrochloric,  346,  351 
hydrocyanic,  602,  603 

diluted,  604 
hydrosulphuric,  346,  360 
hydrothianicum,  360 
hyocholic,  615,  616 
hypogseic,  548 
hypo'phosphorous,     343, 

346,  360 
ilixanthic,  618 
inosinic,  615 
ipecacuanhic,  612 
japonic,  611 
kinic,  600,  601 
kinotannic,  611 
kinoTic,  612 
komenic.  600 
lactic,  594,  595 
laurinic,  548 
IsDYotartaric,  591 
lediiannic,  612 
luteolic,  618 
mafuric,  595 
malic,  592 
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Add— 

maleic,  595 
mangostic,  618 
margaric,  548 
meconic,  600,  627 
luenispermic,  592 
metagallic,  611 
metapectic,  508 
metatartaric,  591 
metbjl-8alicylic,  602,  606 
moric.  612 
moringic,  548 
moritannic,  612 
mariatio,  346,  351 

dilated,  346,  352 
myristio,  548 
myronic,  609 
nitrate  de  meroore,  487 
nitric,  346,  352 

dilated,  346,  353 
nitro-muriatic,  346,  354 

dilated,  346,  354 
nitroso-nitrio,  846 
oleic,  548 
olinio,  548 
orrabinic,  611 
orsellic,  619 
oxalic,  590 
oxyliaaric,  618 
ozypinitannio,  612 
oxyphonic,  611 
palmitic,  548 
paraellagic,  611 
parakomeric,  600 
paramaleic,  595 
parapectic,  508 
paratartaric,  591 
parallic,  673 
pec  tic,  508 
pectoric,  508 
pelargonic,  545,  602 
phenylic,  603.  608 
phloridzio,  596,  597 
phosphoric,  345 

dilute,  346,  358 

glacial,  346,  357 
phosphorous,  343 
phosphor-molybdic,  625 
phyj»etic,  548 
picric,  609 
picrotoxio,  596,  597 
pinitnnnic,  612 
pinicortannic,  612 
pipizaic,  618 
poly>;alic,  596,  599 
pyrocatechuic,  611 
pyrodeoric,  611 
pyrogullic,  611,  614 
jiyromeconic,  600 
pyrotartaric,  592 
purreeic,  620 
quercitric,  618 
quercotannic,  611 
raceinic.  591 
rhainnoxanthic,  618 
rhodotannic.  612 
rhodanie,  361 
rhubarbaric,  597 
ricin-oleie.  548 
rottleric,  617 
ruberythric,  618 
rubichloric,  012 


Acid— 

rnficinchonio,  611 

rafikinovic,  611 

rafimoric,  612 

mfocatechaic,  611 

ratinic,  605 

ealicyloas,  602,  606 

salicylic,  563 

santalic,  618 

fantonic,  596,  598 

scoparic,  618 

solanic,  592 

spiroos,  563,  606 

stearic,  548 

succinic,  593,  594 

sulpho-cholic,  615 

sulpho-hydrocyuiio,  846, 
361 
yinic,  532 

sulphuric,  346,  355 
aromat.,  346,  356 
dilute,  346,  855 

sulphurous,  346,  356 

tannic,  517,  611,612 

tanningic,  611 

tannomelanic,  611 

tannozylic,  611 

tartaric,  590 

taurooholie,  616 

thujio,  618 

nrio,  615,  616 

nric,  591 

valerianic,  543.  602,  607 

veratrio,  600,  601 

Tiridinio,  611 

zanthorhamnio,  618 

zanthotannic,  612 
Acids,  animal,  615 

astringent,  609 

combined  with  Tegetable 
alkalies,  599 

from  crypt ogamic  plants, 
619 

from  ess.  oils,  602 


'  Alcohol — 

lamps,  177,  178 

batylie,  543 

raethjlie.  504 
Alcohol io  fcrmentatioB,  SM 
Aldehjde,  533 
Aleuron,  521 
Allyle,  677 
Alkalies  and  salts,  361 
Alkaline  solation,  Phyii&'i, 
127 

mixtare  benioated.  741 
Alkaloids,  622 

animal,  664 

chemical  biitory  ot  ftM 

containinjc  phenyls,  HI 

tests  for,  625 
Almond  lotion,  747 

oU,  552,  554 

mixture,  739 

syrap,  239,  ti€ 
,  AInaine,  385 
[Aloetie  pills,  713 
f  Aloe  and  aseafoei.  pills,  719 
:  Aloin,  673,  678 
I  pills,  716 

:  AlteratiTes,  718,  744 
Althaea  flor.,  509 

rad.,  509 

ointment,  769 
AlUisein,  673 
Alamen,  408,  409 

exsiecatnm,  408,411 
Alomina,  408 
Alominee  aeetas,  408,  411 

sulphas,  408,  419 
Altiminium,  408 
Aloes,  tinctare.  141,  141 
Alom  gargle,  750 

iron.  420 
Amber.  584,  586 

oil  of,  579 
Amiilou  plasters,  782 
Amidochloride,  raercnrr,  iSa 


from  phanerogamic  plants.    Ammoniac  mixturv,  741 


617 

fruit,  589 

derivatives  of,  593 

inorganic,  345 

organic,  588 

mineral,  346 
Ac  on  ilia,  628,  631 

liniment,  772 

ointment,  767 
Acroleine,  550 
Adapter  for  eth.  displacement, 

138 
Adeps,  553 
Adhesive  planter,  775 
Adjuvants,     in     prescription, 
694 

for  syrups,  283 
^rugo,  448 
^sculin,  517.  667,  674 
Jilsculetin,  517 


plaster,  777 

Ammoniacum,  585 

Ammonia)     acetat.   liq..  j^*^, 
389 
aqua,  385,  387 
aqua  fort.,  3So,  3S7 
arsenias,  475,  477 
benzoas,  376.  3^5.  390 
bicarbonas,  3S5,  386 
carbooait,   3S5.  3ij7 
citras.  385.  389 
hypophospbis,  3S5.  391 
et  magne?.  saipih.,3S5.35( 
murias,  3S5,  386 
nitraft,  385,  3i*6 
phospbas,  385.  390 
protocarbnna^,  3r^ 
sulpha?,  385,  3S6 
spirit  us,  335,  3S7 

aromaticQs,  385,  3SS 
Valeriana*,  3S.>.  3S9 


iEtherea,  532,  533 

Alberty's  antibilious  pills,  716  :  Ammonia  alum,  409 

Albumen,  520  {  Ammoniated  copper,  447 
Albuminous  principles,  519  mercury,  488 

Alcohol,  532,  6;i3  .  iron.  437 

blnst  Ifimp.  179  '  tinctures,  145 

diluted,  140  I  Ammouii  iodidum,  33S 
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Ammonii — 

salphoretam,  385,  890 
Ammonio-citrate  of  iron,  421 
Ammonio-ferrio  alom,  420 
Ammonio-tarirate  of  iron,  432 
Ampelopein,  285 
Amylio  alcohol,  543,  549 
Amylo  soetic  ether,  543 

▼alerianic  ether,  543 
Amygdalin,  517,  673,  678 
Amjlum,  506,  507 
AnchieUa,  628,  639 
Anderson's  Scots'  pills,  828 
Anemonin,  581,  666 
Angelica  oil,  571 
Angustara  oil,  571 
Angelicia,  669 
Anilina,  631,  663 
Animal  alkaloids,  664 

charcoal,  502 

oils,  553 
Anime,  583 
Aniseed  oil,  572 
Annular  corn  plasters,  782 
Anodyne  pills,  710 
Antacid  for  indigestion,  738 

infants,  738 
Antacids,  738 
Anthelmintics,  720,  744 
Anthelmintic  species,  85 

suppositories,  720 

syrup,  744 
Anthem  is,  infusien,  128 

syrup,  251 
Antidote  to  acids,  846 
Antibilious  mixture,  735 

pills,  715,  716 
Antidynous  lotions,  746 
Antimonial  powder,  468,  474 
Typon's,  472 

pills,  718 

ointment,  758,  762 

wine,  102,  159,  474 
Antimoniate  of  potassa,  468, 
472 

of  quinia,  644 
Antimon.  chloridum,  468, 471 

etcalcii  sulphnretum,  471 

et  potasssB  tartras,  468, 
473 

et  sodii  sulphnretum,  468, 
470 

oxidum,  668,  471 

oxy-sulphuretum,       468, 
469 

quinque-8ulphuretum,470 

sulphuratum,  468,  469 

sulphnretum,  468 
aureum,  470 
prSDcip.,  469 
Antimony,  467 
Antiseptics  added  to  syrups, 

238 
Antispasmodics,  709 
Aperient  pills,  714 

Mettauer's,  126 
Aphrodsesin,  667 
Apiin,  669 
Apiol,  571,  669 
Apirina,  630,  660 
Apocjnin,  265.  670 
Aporetin,  598 


Apotheme,  193 
Apothecaries'  weight,  44,  63 
Apparatus  for  coating  pills, 
802 

for  distillation,  295,  321 

for  percolation,  129 

eynporation,  190,  197 

for  lozenges,  271 

for  straining,  103,  104 
Apple  oil,  545 
Application  of  radiated  heat, 

197 
Apportioning    quantities    in 

prescribing,  688 
Aqua  acidi  carbonici,  347 

amygdalie  amane,  114 

calcis,  394 

oamphorsD,  115 

ohiorini,  335 

oinnamomi,  115 

creasoti,  116,  734 

destillata,  299 

foeniculi,  115 

fortis,  346,  352 

menth.  pip.,  115 
virid.,  115 

phagedsDuica,  746 

rossB,  300 

tilisB,  117 
Aquse  (syllabus),  101,  114 

medicatse,  113,  300 
Aromatic  powder,  706 
Arabin,  508 
Arbor  ritSD,  oil.  576 
Arbutin,  517,  670 
Archil,  619 

Argand  burner  for  gas,  183 
Argenti  chloridum,  461,  463 

cyanidum,  461,  463,  603 

iodidum,  461,  463 

oxidum,  461,  463 

nitras,  461 

fiisu,  461,  462 
Argentum,  461 
Argols,  383 
ArgyrsBscin,  667 
Aribina,  630,  661 
Aricina,  650 
Army  scales,  43 
Arnica,  oil  of,  572 

plaster,  777 

liniment,  773 
Amioin,  651 
Aromatics,  704 
Aromatic    blackberry  syrup, 
264 

confection,  268 

pills,  717 

powder,  96,  706 

spirit  of  ammonia,  385, 
388 

sulphuric  acid,  346,  356 

syrup  of  rhubarb,  240, 248 

tincture  of  rhubarb,  156 

Tinegar,  307 
Arrangement  of  bed,  Ac.,  815 
Arrowroot,  507 

boxes,  38 

pap,  818 
Arseniate  of  ammonia,   475, 

of  iron,  475,  477 


Arseniate— 

of  soda,  477 
Arsenici  iodidum,  475,  477 
Arsenite  of  potassa,  475,  476 

quinia,  644 

soda,  475,  476 
Arsenicum,  474 
Art  of  combining  medicines, 
693 

selecting  medicines,  692 
Arterial  sedatives,  712,  734 

stimulants,  710,  731 
Arthamantin,  669 
Artificial  camphor,  562 

Aruit  essences,  544 

oxidation,  325,  679 

raspberry  syrup,  265 

Saratoga  water,  350 

sea  water,  750 
Asarin,  581,  672 
Asarum,  oil  of,  575 
Asclepidin,  285 
Asclepin,  670 
Asclepion,  670 
Asoletine,  285 
Asiatic  tincture,  157 
A^paragin,  673 
Asphaltum,  584 

oil  of,  579 
Assam  ar,  513 
Assafoctida,  585 

enema,  749 

mixture,  732 

oil  of,  577 

pills.  709 

plaster,  777 

syrup,  254 

tincture,  145,  147 

wine,  732 
Assays  of  opium,  635 
AstringenU,  610,  703,  728 
Astringent  gargle,  749,  750 

liniment,  772 

powders  for  diarrhoea,  703 

tnblets,  278 
Athamanthin,  669 
Athamantum     aureoselinum. 

oil,  571 
Atherospermia,  629,  641 
Atlee's  remedy  for  neuralgia, 

741 
Atropia,  629,  655,  656 

collyrium,  748 
Atwood'e  alcohol,  535 
Aubergier's  syrup.  256 
Auri  chloridum,  490 

cyanidum,  491 

et  sodii  chlorid.,  490 

iodidum,  491 

oxidum,  490 

pulvis,  490 
Aurum,  489 

Automatic  washing  box,  328 
AvensB  farina,  507 
Avoirdupois  weight,  64 
Asolitmln,  619 
Axotixed  coloring  matters,  619 

B 

Balneum  Marinum,  750 
iodinii,  750 
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Balsam  of  fir,  584 

of  honey,  826 

Peru,  686 

Tola,  686 

Turlington*!,  826 
Balsams,  586 
Banana  essence,  545 
Bandoline,  313 
Baptisin,  285 
Baptisina,  629 
Barks,  collection  of,  82 
Barley  sugar,  512 

water,  195 
Barii  chloridnm,  392 

liquor,  101,  392 

iodidum,  392 
Barosma,  509 
Baroftmin,  285 
Barytse  carbonas,  392 
Basilicon,  756,  761 
Basis  for  topical  applioationB, 

785 
Bassorin,  508 
Bateman's  drops,  825 
Baths,  750 

steam,  192 

water  and  sand,  189 
Baume's  hydrometer,  77 
Bay  berry  oil,  552 
Bay  rum,  oil  in,  571 
Bay  tree  oil,  575 
Bdellium,  585 
Bear's  oil  560 
Bebeerina,  629.  657 
Becker's  eye  balsam,  768 
Becquerel's  gout  pills,  711 
Bed  pan,  55 
Beech  oil  552 
Beef,  essence  of,  820 

marrow  pomade,  313 

tea,  820 
Beer,  ginger,  828 

pipsissewa,  828 

small,  531 

tar,  lOl 
Behen  oil,  552 
BoUadonnia,  629,  656 
Belladonna  ointment,  762 
Benne  leaves,  509 

oil,  552,  554 
Benzoated  tincture,  304 

alkaline  mixture  740 
Benzouted  lard.  754,  756,  762 
Benzoate  of  ammonia,  390 

soda,  376,  383 
Benzoic  ncid,  663,  602,  607 
Benzoin,  ,')86 
Benzyle,  563 
Berberina,  628,  633 
Berbina.  628.  634 
Berzeliiip'  lamp,  179 
BestuchefTs  tincture,  436 
Betaorclne,  612 
Biborate  of  soda   363,  365 
1  ibromide   of  mercury,    480, 

485 
Bicarbonate  of  ammonia,  385, 
388 

of  lime,  400 

of  magnesia,  403 

of  potassa,  368,  369 

of  soda,  376,  379 


Bichloride  of  mercury,  480 

of  platinam,  492 
Bichromate  of  potaasa,   363, 

364 
Bicyanide  of  mercury,  480, 

485 
Biette's  solution,  477 
BUe,  527 

acids,  621 
Biliphasin,  621 
Biniodide    of  merourj,  480, 

482 
Bird  lime,  581 
Bismuthi  subcarbonas,  466 
mixture,  728 

subnitras,  464 

tannas,  464,  467 

valerianas,  464,  467 
Bismuthum,  464 
Bisulpbate  of  potassa,  363, 365 
Bisulphuret  of  mercury,  480, 

486 
Bitartrate  of  potassa,  383,  384 
Bitter  almond  oil,  577 

tincture  of  iron,  154 

tonic  for  dyspepsia,  730 

wine  of  iron,  162 
Bittern.  339 
Black  antimony,  468 
Blackberry  brandy,  264 

syrup,  264 
Black  draught,  127 

drop,  170 

oxide  of  mercury,  487 

sulphuret    of    antimony, 
468 
of  mercury,  486 

wash,  746 
Blank  labels,  797 
Blancard's  pills,  707 
Bla5t  lamp,  179 
Blistering  cerate,  756,  757 

collodion,  501 

tissues,  758 
Blue  mass,  701 

mixture,  728 

ointment,  758,  763 

vitriol,  448 
Board  for   making    lozenges, 

271 
Bone,  527 
Bone  black,  502 
Bonjean's  ergotine,  212 
Boettger's  test  for  sugar,  516 
Borax,  363,  365 
Borotartrate  of  magnesia,  408 

potassa,  383,  385 
Botanic  stj-ptic,  310 
Bottle?,  American,  35 

furniture,  33 

German,  33,  34 

graduated  receiWng,  132 

labelling  of,  798 

oil,  36 

packing,  37 

prescription,  52 

^alt-mouth,  33 

specia,  37 

specific  gravity,  72,  73 

tincture,  35,  36 

uniformity  in,  70 
Bouquet  of  wine,  545 


Bowers'  glycerine,  556 
Boxes,  inll,  55 
Bojer^s  drug  mUl,  92 
Brandy.  531 
Brass  pill  macluDe,  54 
Brazilin,  618 
Braxilnut  oil,  S52.  555 
Breast  plasters  779 
British  oil,  826 
Broken  bottle  disfdacer,  Ul 
Bromide  of  iron,  440 

flolutioD,  339, 441 
syrup,  440 
mercury,  485 
potassium,  339 
Bromine,  339 

chloride,  339 
Broth,  chicken,  820 
Brown  mixture,  741 

stout,  531 
Brncia,  629.  653 
Bryooin,  669 
Bryonitin.  669 
Buohu,  509 

fluid  extoact,  219 

comp.,  227 
oil  of,  570 
Buckler's    pills   of  iod.  km, 

708 
Bunsen  burner,  187 
Burdock,  507 
Burettes,  67 
Burgundy  pitch,  586 
plaster,  777 
wine,  531 
Burnetts  cocoaine,  556 
Burnt  alum,  410 
Burton  ale,  531 
Butter,  522 

of  antimony,  471 
milk,  524 
of  cocoa,  555 
of  zinc,  453 
Butyric  alcohol,  543 

ether,  543 
Butyrum.  522 
Buxina,  629,  657 


Cadmii  iodidum,  454,  455 

sulphas,  4^4,  455 
Cadmium,  456 
Caffeina,  C29,  640 
Caisin.  669 
Cake  meal,  88 
Calamine.  449 

cerate,  762 
Calamus,  oil,  676 
Calcii  chloridum,  393,  394 

iodidum.  393,  401 

Fulphuretum,  393,  401 
Calcination,  323 
Calcined  magnesia,  401 
Calcis   biearbonas,    393,  4M. 
403 

aqua.   394 

carbonas  prsDcipitat,  SW, 
395 

hypophosphis,  393,  398 
syrup,  393,  399 
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Calout — 

Hqnor,  394 

phosphas,  396 
eyrapus,  397 

sulphia,  393,  400 

syrapas,  400 
CalUaya  extract,  21 1 
Calomel,  481 

iodides  of^  484 

powders,  718 
Calomel  and  jalap  powder,  714 
Calves'  foot  jellj,  820 
Calx,  393,  394 

ehlurinata.  893,  396 

saccharatom,  393,  400 
Campbeirs  injection,  748 
Camphenes,  662 
Camphorated  tincture  of  opi> 

um,  168,  174 
CAmphors,  562,  579 
Camphor  and  opium  pills,  710 

liniment,  770,  771 

mixture,  Hope's,  729 
Parrish's,  728 

tincture,  301,  303 

watej,  115 
Canada  balsam,  584 
Candy,  279 

cough,  280 

rock,  513 
Canna,  507 
Cnnella,  oil,  571 
Cane  sugar,  510 
Cantharidin,  674 
Caoutchouc,  581 
Caoutchene,  579 
Capsioina,  629,  657 
Capsicin,  671,  676 
Capsicum  oil,  234 

syrup,  262 
Capsule,  51 
Caramel,  513 
Caraway  oil,  571 
Carbo  animalis.  502 

purificatus,  502 

ligni,  502 
Carbonate  of  ammonia,  385, 

387 
mixture,  731 
'  powders,  710 
pills,  710 

bismuth,  466 

baryto,  392 

copper,  446 

iron  mass,  702 

lead,  459 

lime,  393 

magnesia,  401,  402 

manganese,  441,  442 

potassa,  368 

soda,  877 

powders,  738 

sine,  449,  450 
Carbolic  acid,  505 
Carbonic  acid,  346 

processes,  325 

water,  347 
Cardamom  oil,  576 
Cardol,  667 

Carminatiye,  Dalby's,  824 
Caro,  522 
Caruta  radix,  518 

06 


I  Carotin,  618 
Carrageen  in,  506 
Carrageen,  507 

paste,  270 

syrup,  252 
Carrara  water,  400 
Carrot  oil,  572 
Caryacrol,  563 
Carvol,  563 
Carthagia,  651 
Cartier°8  hydrometer,  75 
Caryophyllin,  580,  669 
CascArilla,  oil  of,  575 
Cascarillin,  672 
Case  for  pamphlets,  55 
Casein,  520 
Cassia  fistula,  518 
Castillon's  powders,  821 
Cassiin,  668 
Castile  soap,  551 
Castina,  629,  654 
Castorin,  674 
Castor  oil,  552,  557 

mixture,  734 
Cataplasmaad  decubitum,  461 

aromat.,  786 

lini,  785 

sinapis,  785 
Cataplasms,  785 
Catechin,  611 
Catechu,  610 

lotenges,  279 
Catfish  oil,  560 
Cathartic  pills,  716 

comp.,  715 
Cathartics,  712,  734 
Cathartin.  668 
Caulophyllin,  286 
Caustic  collodion,  500 

depilatory,  745 

lunar,  562 

potassa,  368.  372 

soda,  376,  378 
Ceanothine,  286 
Celery  oil,  571 
Cellulose,  494 

Centigrade  thermometer,  189 
Cera  alba,  553 

ohinensis,  553 

flava,  653 
Cerasin,  286,  508 
Cerates  and  ointments,  752 
Ceratophyllin.  673 
Ceratum  adipis,  754,  755,  760 

cantharidis,  756,  760 

oetacei,  754,  756,  760 

extract  cantharides,  757, 
760 

plumbi  subaoet.,  759,  761, 
766 

resinsB,  754,  756,  761 
comp.,  766,  761 

sabinac,  768,  761 

saponifl,  764,  766,  761 

simplex,  764,  766,  760 

sinci  carb.,  768 
Cerebral  stimulants,  710,  762 
Cereum,  411 

oxalate  of,  411 
Cetaceum,  663 
Cetraria,  607 
Chalk,  prepared,  393 


Chalk— 

losenges,  274 

mixture,  728 

powders,  703,  704 

ointment,  768 
Chameleon  mineral,  444 
Champagne  wine,  531 
Chamomile,  oil  of,  572 
Chaerophyllina,  630,  661 
Chapman's  dinner  pills,  718 
Charcoal,  502 

dentifrice,  308 

mixture,  736 

toothpaste,  309 
Cheese,  524 
Chelerythrina,  638 
Chelidina,  628,  638 
Chelonin,  287 
Chemical  food,  425 

processes,  315 — 330 
Chenopodium,  oil,  575 
Cherry>Iaurel  water,  117 
Cherry  syrup,  264 
Chicken  broth,  820 

jelly,  820 
Chilblain  lotion,  747 
Chimaphilin,  287 
Chinoidina,  211,  647 

pills,  706 
Chlorate  of  potassa,  368,  373 
tablets,  278 

soda,  368,  374 
Chloric  ether,  640,  542 
Chloride  of  ammonium,  386 

antimony,  471 

barium,  392 

solution,  392 

bromine,  339,  341 

calcium,  393,  394 
solution,  393,  395 

copper,  447 

gold,  490 

iodine,  339 

iron,  436 

solution,  436 
syrup,  436 
tincture,  436 
pills,  708 

lead,  461 

lime,  396 

manganese,  445 

mercury,  480 

platinum,  492 

silver,  463 

soda,  solution,  376,  380 

sodium,  377 

sodium  and  gold,  490 

sine,  462 
Chlorinated  lime,  393,  396 

soda,  solution,  380 
Chlorine,  333 

water,  335 
Chlorohydric  acid,  351 
Chloroform,  540 

gelatinised,  773 

liniment,  770,  771 

mixtures,  732,  733 

paregoric,  167 
Chulariose,  610 
Chlorophyll,  619,  620 
Chocolate  iron  drops,  275 
Choleinate  of  soda,  628 
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Ohondms,  607 

Chromate  of  potaMa,  86S,  864 
Cholagogue,  731 
Chondrin,  526 
Chondrogen,  526 
Cholesterin,  617 
Cholepyrrhin,  621 
Cider  mixture,  531 
Cimioifaga,  extract,  212 
Cimicifxigin,  287 
Cinchona  alkaloids,  642 
remarks  on,  648 

decoctions,  104 

infusions,  124 

extracts,  208,  648 

fluid  extract,  218,  220 

red,  611 

tinctures,  143,  149 
Cinohonia,  629,  645 

salts  of.  646 

pills,  705 
Cinchonioia,  647 
Cinchonidia,  629.  646 
Cincinnati  wine,  531 
Cinnabar,  486 
Cinnamon  oil,  575 
Cinnamyle,  563 
Circulatory  displacement,  99 
Cissampelina,  628,  633 
Citrate  of  ammonia,  385,  889 

iron,  421 

iron  and  ammonia,  421 

iron  and  magnesia,  428 

iron  and  qainia,  422 

iron  and  strychnia,  422 

iron  and  zinc,  422 

iron,  syrups,  423 

magnesia,  prepared,  408 
soluble,  466 
solution,  404 

morphia,  636 

potassa,  368,  373 

quinia,  644 

soda,  golution,  376,   382, 
737 
Citric  acid,  592 
Citrine  ointment,  759,  763 
CitromelF,  258 
Claret  wine,  531 
Classification  of  materia   me> 
dica,  84 

of  solutions,  100 
Clauder'fi  elixir,  126 
Clematitin,  072 
Clemens'  almond  lotion,  747 
CloMies-wringer  press,  121 
Coating  of  pills,  802 
Cobalt,  450 

protoxide,  456 
Cocaina,  629,  641 
Cocoa  butter,  552,  555 
Cocoanut  oil,  556 
Codeia,  ()28,  637 
Cod-liver  oil,  553,  558 

mixture,  743 

ointment,  769 

with  biniod.  mere,  744 
Cnddington's   iodide    of   iron 

pills.  708 
Coins,  U.  S.,  64 
Coffee  pyrup,  265 
Co\chke\ne,  ^^Q 


Colchicia,  630,  659 
Cold  cream,  756,  762,  765 
Collagen,  525 
Collinsonin,  287 
Collection  of  plants,  87 
Collodion.  102,  496,  497 

aconital,  501 

belladonna],  501 

blistering,  501 

oantharidal,  501 

caastic,  500 

composition  of^  503 

iodinal,  501 

preservation  of,  499 

Rand's,  498 

tinctura  prsep.,  500 

uses  of,  500 
Colloids,  495 
Collyria,  747 
Collyrium  atropias,  748 
Colocynthein,  517 
Colocynthin,  517.  669 
Colocynthitin,  669 
Cologne  water,  804 
Colombin,  666 
Colophene,  579 
Comfrey,  507 
Commercial  weights,  64 
Common  salt,  377 
Comparative  value  of  weights, 

63,  65 
Composition  powders,  82 
Concentrated  extracts,  285 
Condenser,  Liebig's,  318 
Confection,  almond,  267 

aromatic,  268 

black  pepper,  269 

for  piles,  269 

opium,  268 

orange  peel,  267 

rose,  267,  268 

senna,  268 
Conhydrina,  661 
Conia,  630,  661 
I  Conserves,  267 
Continuous  percolation,  134 
Convallamaria,  673 
Convallarin,  517,  673 
Convallaretin,  517 
Convolvulina,  629,  654 
Convolvulin,  671 
Cooper's  gelatin,  526 
Corn  fecula,  507 

meal  gruel,  821 

plasters,  782 
Copaiva,  584,  587 

mass,  702 

mixture,  740 

pills,  717 

resin,  583 
Copal,  583,  588 
Cordial,  curacao,  166 

Godfrey's,  825 

propylamin,  167 
Coriander  oil,  572 
Cornine,  596,  599 
Corn  plaster,  782 
Corrosive  sublimate,  480 

in  collodion,  500 

pills,  718 
Corydalia,  2S8 


i 


Corjsa  lozenges,  27S 

mixture,  741 
Corks,  53,  796 
Cork  borer,  319 

presser,  796 
Cornine,  287 
Cot&mina,  637 
Cotton  seed  oil,  552,  55C 
CoQgh  candy,  280 

losenge,  Jackson'f, ITT 
Parrish's,  277 
Wistar'i,  276 
Coamarin,  668 
Counter  for  dispcnsiof^  781 
Coari-pla«ter,  527 
Cowrie,  583 
Cow's  milk,  528 
Coxe's  gelatin.  526 

hive  syrup,  250 
Cream  of  tartar,  383, 861 

draught,  785 
Cream,  523 

ebeene,  524 

8jru{Mi,  266 
Creaflioie,  505 

lotion,  746 

ointment,  768 

mixture,  734 

water.  116.  734 
Creatina,  664,  674 
Creta,  393 
Crotonia,  629,  657 
Crotonol,  672 
Crystallin,  520 
Croton  oil,  552,  558 

ointment,  769 

pills,  716 
Crucible,  hessiaa,  824 

jacket,  180 

platinum.  324 

porcelain,  324 
Crystalliuition,  329 
Crystalloids,  495 
Cubeb  lozenges,  275 

mixture,  623 
Cubebin,  672 
Cultivation  of  med.  ]^aats,SI 
Cumyle,  563 
Curacao  cordial.  166 
Curcuma  nrrowroot,  507 
Cudbear,  619 
Cupri  acetas,  446,  448 

carbouas,  446 

chloridum,  446.  447 

nitra5.  446,  447 

oxidum,  446,  447 

suhacetas.  446,  44S 

sulph.Hs,  446 
Cuprum,  445 

aluminatum.  446.  44^ 

ammnnintum,  446,  447 
Cumin  oil,  572 
Curaria,  (320,  654 
Curcuma  arrowroot,  507 
Curcumin,  619 
Curd,  524 
Currant  wine,  531 
Curve  for  gas  tube,  1S2 
Cusparin,  667 
Cuttle  fish  powder,  309 
Cyanide  of  gidd,  491 

mercury,  4S5 


IfCDKX. 


8S5 


Cyanide  of— 

potMsinm,  606 
silver,  468,  608 
■ino,  468 

CyeUmin,  762 

Cydoni*,  609 

rjnapi*,  629,  641 

Cypripedin,  288 

Cypriftn  tarpentine,  684 


Dahlia,  oil  of,  672 
Dalby'e  oanninatiTe,  824 
Dammar,  688 
Daphnin,  617,  672 
Daphnetin,  617 
Datieoetin,  617 
DatiMin,  617,  672 
Datnria,  629,  666 
Death-bed,  818 
Decimal  weights,  66 
Deooetion,  192,  194 
bittersweet,  194 
cetraria,  196 
ehimaphila,  194 
oinchona  flav.,  194 

rab.,  194 
eoraas  floridss,  194 
dulcamara,  194 
luematoxyli,  194 
hordeom,  196 
Iceland  moss,  195 
logwood,  194 
oak  bark,  194 
pipeissewa,  194 
process  of,  196 
qaerons  alba,  194 
sarsaparilla  comp.,  196 
senega,  194 
nra  nrsi,  194 
Decoloration,  326 
Decomposition  of  ornnio  bo- 
dies, 679 
Dehydration,  322 
Delphinia,  628,  632 
Demulcents,  739 
Dentifrice,  charcoal,  308 

Hudson's,  308 
Depilatories.  746 
Deehler's  salre,  756,  761 
Destructive  distillation,  822 
Desiccation  of  plants,  81 
Dewees'  breast  plaster,  779 
oarminative,  826 
oolchicum  mixture,  741 
tincture  of  guaiao,  166 
Dextrin,  606 

Diacetate  of  copper,  448 
Diastase,  631 
Diabetic  sugar,  613 
Dialysis.  496 
Diaphoretic  mixture,  734 
Diaphoretics,  717 
Diet  for  the  sick,  818 
Digestion,  122 
Digitalin,  617,  671.  676 
Digitaletin,  617,  671 
Digitaliretin,  671 
Digitalaurin,  671 
DiU  oU,  671 


Dfluents  in  preso4ptions,  694 

for  powders,  699 
Diluted  acetic  acid,  168 
alcohol,  140 
hydrocyanic  acid.  604 
muriatic  acid,  362 
nitric  acid,  364 
phosphoric  acid,  868 
sulphuric  acid,  866 
Dioscorein,  288 
Dippel's  animal  oil,  679 
Discipline  of  the  shop,  811 
Disinfectants,  762 
Disinfecting    preparation,  U. 

D«  A.,  333 
Dispensatory,  U.  8.,  67 
Dispensing  counter,  789 
Dispensing  liquids,  794 
medicines,  786 
office,  787 
solids,  792 
Displacement  apparatus,  129 
applied  to  hot  liquids,  136 

volatile  liquids,  181 
by  ether,  138 
by  steam,  137 
continuous,  134 
history  of,  127 
points  to  be  obserred,  128 
process  of,  182 
steam,  137 
Distillation  of  alcohol,  684 
apparatus,  Ae.,  296,  299 

821 
destructive,  822 
fractional,  322 
of  wood,  602 
process  of,  296 
Distilled  oUs,  300,  660 

waters,  116,  300 
Diuretics.  739 
Donovan's  solution,  478 
Dover's  powder,  717 

liquid  substit.,  738 
Dried  alum,  410 

sulphate  of  iron,  416 
Drimys  winteri,  oil,  670 
Drop  machine,  71,  790 
Drops,  tables  o^  69 
Drug  mill,  92 
Drugs,  drying  of,  87 
garbling  of,  86 
powdering  of  88 
Dagong  oil,  668 
Duloamarina,  629,  666 
Duloite,  611 
Dulcose,  611 

Durand's  table  of  drops,  69 
Durand's  syrup  of  phosphate 

lime,  397 
Dusting  bottle  for  pills,  802 

of  powders,  88 
Duties    of    apprentices,   813, 
814 


E 


Earths  and  their  preparations, 

391 
Eau  de  Cologne,  304 
Eclectic  remedies.  281 


'  Ecyonina,  641 
Edinburgh  ale,  681 
Effervescent  magnesia,  408 
Effervescing  carbonate  of  iron, 
417 
draught,  737 
fever  powders,  787 
Egg,  623 
Eggnog,  819 
ElsBopten,  662 
EUterin,  669 
Elecampane,  607 

oU  of,  673 
Elective  aifinity,  815 
Electuaries,  267 
Elements,  non-metallio,  830 
Elemi,  684 

ointment,  766 
Elder  flower  water,  117 

wine,  631 
Elixir,   calisaya,   ferro  phos- 
phorated, 166 
calisaya  166 
ohloroformio,  167 
oinchona,  ferrated,  166 
olauderi,  126 
opium,  169 

valerianate  ammonia,  166 
vitriol,  866 
Elixirs  and  cordials,  166 
Ellis'  calisaya  extract,  211 

magnesia,  408 
Elm  bark.  609 
EmetU,  629,  661 
Emetics,  712 
Emetinum  impnmm,  661 
Emmenagogues,  719 
Emmenagogue    pilli,    Ctto's, 

719 
Emplastca,  774 
Bmplastrnm  adhsssivum,  776 
ammoniaoi,  774,  777 
antimonii,  776,  778 
arnicsB,  776,  777 
assafoBtidsB.  774,  777 
belladonnsB,  774,  776 
oalefaciens,  777 
epispasticum,  767 
ferri,  774,  777 

galbani  comp.,  774,  776 
ydrargyri,  774,  776 
oum  ammon.,  777 
opii,  774,  776 
picis    BurgundicsB,    775, 
777 
Canadensis,  776.  777 
cum  cantharide,  776, 
778^ 
plumbi,  549,  774,  776 
resinse,  774,  776 
saponis,  774,  776 
universalis,  778 
Emulsin,  521,  673 
Emulsion,  castor  oil,  734 
copaiba,  740 
oubebs,  741 
pumpkin  seeds,  744 
Emulsions,  preparation  of,  806 
Emydin,  521 
Enema  assafcetidsB,  749 

terebinth,  749 
Enemeto,  748 
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Enyelopes  for  powders,  794 
Erioolin,  670 
Erigeron,  oil  of^  573 
Ergotin,  212 
Erjthrolimin,  619 
Erythromannite,  512 
Erythroretin,  598 
Erythroxylin,  420 
EMenoe,  aniseed,  302 

apples,  545 

arrack,  545 

bananas,  545 

beef,  820 

bergamot  pear,  545 

ginger,  154 

jargonelle  pear,  544 

lemon,  302 

milleflenm,  306 

mint,  303 

mustard,  312 

Whitehead's,  827 

patohooly,  307 

peppermint,  302 

petit  grain  570 

pine  apple,  545 

qainoes,  545 

raspberries,  545 
Essences.     (See  Oilt.) 

for  pefrfomery,  305 
Essential  oils,  560 
Ether,  533 
Ether  acetic,  533 

batyric,  543 

chloric,  542 

formic,  540 

nitric,  spir.,  532 

oenanthio,  545 

pelargonic,  545 

sulpharic,  532 
Ethereal  oil,  532,  533,  537 
Ethereal    solution    of  cotton 
497 

spirit  of  chloride  of  iron, 
436 

tiDctares,  156 
Etbiops  mineral,  486 
Ethylamina,  630 
Ethyl  conia,  630,  661 
Eucalyne,  511 
Eugenin,  607,  669 
Euonymin,  289 
Eupatorin,  289 
Eupatorina,  651 
EuphorbiD,  289 
Euphorbina,  629,  657 
Eupborbium,  583 
Eupion,  579 
Eupurpurin,  289 
EvaporatioD,  196 

apparatus,  197 

dish,  51,  196 

process,  196 
Excipients  in  pill  mass,  700 

mixtures,  727 
Excito-motor  stimulants,  712 
Expectorants,  741 
Extemporaneous     percolator, 
138 

pharmacy,  681 
Extract,  beef,  625 
Extracta,   196,  215 
tiuida,  215.  2J2 


Eztractire  matters,  193 

oxidised,  193 
Extracts  as  excipients,  698 
concentrated,  285 
Hohr's  processes,  201 
physical  properties  of,  213 
preparation  of,  199 
resinoid,  280 
syllabus,   199,   201,  203, 

205 
uses  of,  214 
Extract  aconite,  201,  206 
alcoholic,  203,  206 
anthemis,  fluid,  230 
arnica,  207 
belladonna,  200,  207 
buchu,  fluid,  219 

compound,  227 
butternut,  205,  210 
calisaya,  211 
calves*  feet,  526 
cannabis,  203,  207,  583 
cimicifuga,  212 

fluid,  2177  220 
cinchona,  fluid,  218,  220 

flaT.,  204,  208 

Wetherill's,  211 

precip.,  211,  648 
colohioum,  aoet.,  206,  215 

root,  fluid,  216,  220 

seed,  fluid,  216,  220 
oolocynth,  204,  209 

comp.,  211 
oonium,  200 

alcoholic,  206 

fluid,  216,  221 
corn  us  Florida,  fluid,  232 
cubebs,  fluid,  234 
digitalis,   alcoholic,   203, 

206 
dulcamara,  204,  208 

fluid,  218,  221 
ergot,  212 

fluid,  216,  221 
galls,  fluid,  229 
gentian,  205,  209 

fluid,  216,  221 
ginger,  217,  236 
hiematoxylon,  205,  210 
■  hellebore,  204,  209 
henbane,  201,  207 
hops,  212 
horehound, 232 
hydrangea,  fluid,  227 
hyoBcyamus,  199 

alcoholic,  201,  207 

fluid,  216,  222 
ignatia  nmara,  203,  207 
Indian  hemp,  209 
ipecacuanha,    fluid,    216, 

222 
jalap,  204 

fluid,  228 
juglans,  205,  210 
krameria,  205,  210 
lactucarium,  fluid,  231 
lettuce,  212 
liquorice,  213,  518 
lobelia,  acetic,  211 

fluid,  229 
logwood,  205,  210 
lupulin,  211 


Extract— 

lapnlinse,  fluid,  217,!!! 
may-apple,  204.  20S 
marrubinm  Tulgare,  faii 

232 
mask  root,  231 
nox  Tomiea,  203,  297 
opinm,  205,  210 
Pareira  brava,  312 
pepper,  fluid.  234 
pink  root,  fluid.  21B.  !!S 
podophyllum,  204,  2N 
poppy  heads,  212 
proni  Yirg., fluid,  218,2! 

ferrated,  230 
qaa«sia,  205,  209 
rhatany,  205,  210 
rhubarb,  204,  209 

fluid,  218,  223 

and  senna,  fluid,  2! 
san^inaria,  flukl,  239 
aarsaparilla,    fluid,  2ti 

224 
BcuteUaria       laftMifefii 

fluid,  232 
■eneka,  204,  208 
senna,  fl^nid,  218,  224 
serpentaria,    fluid,    tU 

224 
spigilea,  fluid,  218, 22S 

senna,  fluid,  218^  23 
sambul,  fluid,  231 
stramoniam,  200,  2M 
tarskxacum,  205,  219 

fluid,  216,225,211 
nra  arsi,  212 

fluid,  218,  231 
▼sJerian,  203,  206 

fluid,  217.  226 
▼eratrom  yiride,  fluid,  21 

226 
wbito  walnut,  205.  319 
wild  cherry,  2H,  2S,  S 
zingiberis,  fluid,  217, 1 
Eye-washes,  747 


Fahrenheit  thermometer,  If 
Farinaceous  principle;,  5S4 
Fats,  646 
Fecula,  corn,  50 
Fehling's  test  for  sugar,  51^ 
Fel  bovinum,  527 
Fermentation,  529 
Fermentum  cerevisisp,  5.tl 
Ferrated  elixir  oinchon*.  I 
Ferri  ucetai.,  414,  431 
liquor,  431 
tinctura.  431 
arsenia^,  477 
bromidum,  440 
bromidi  li'^nor,  435,  44 

gyrup,  435,  44iJ 
carbon  at.      efferTei**ni 
414.  417 
pilul«.  414,416,79 
citras,  414,  421 

liquor,  414,420 
syrup,  414,  4^ 
chloridum,  435 
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T«rri  chloridi— 

syrnp,  435,  436 
tinot.,  435,  436 
nnguentum,  768 
et  ammonia  oitras,  414, 
421 
phosphaa,  414,  424 
sulphas,  414,  420 
tariras.  414,  433 
et  oalois  phospbatis,  414, 

425 
et  magnesisB  citras,  414, 

423 
et  manganes.  iodidi,  syr., 

444 
et  potasssB  tartras,  414, 

432 
et  potassii  snlphuretnm, 

435,  440 
et  qainisB  oitras,  414,  422 

sulphas,  414,  420 
et  strychnitB  citras,  414, 

422 
et  sinoi  oitras,  414,  422 
ferrooyanidom,  435,  437 
iUum,  414 

hydrooyanat.,  435,  438 
hypoehloratis    liq.,    414, 

434 
hypophosphis,  414,  429 
syrup,  414,  430 

com  p.,  414,  430 
iodidum,  435,  438 
iodidi,  syrup,  435,  439 
laotas,  414,  430 
nitratis,  liquor,  414,  433 
oxidum   hydratum,   414, 

419 
perchloratis,  liquor,  434 
persulphatis,  liquor,  414, 

418 
persulphas,  419 
phosphas,  414,  424 
phosphat.,  syrnpus,   414, 

421 
protocarbonatis,      symp, 

414,  416 
protooitrat.,  syr.,  414, 423 
protonitratis,  syrup,  414, 

434 
prototartras,  414,  433 
pulvis,  417 
pyrophospbas,  414,  427 

syrup,  414,  428 
ramenta,  414 
sesquioxidum,  419 
suboarbonas,  414,  415 
eubsulphatis,  liquor,  414, 

418 
sulphas,  414,  415 

exsicoat.,  414,  415 
sulphuretum,  435,  440 
superphosphat.,  syr.,  414, 

424 
tannas,  414,  431 
tartras,  433 
tersulphatis,  liquor,  414, 

418 
Talerianas,  414,  432 
Verrocyanide  of  iron,  435,  437 
potassium,  (03 
xino,  453 


Ferro     phosphorated      elixir 

Calisaya,  165 
Ferrum  redactum,  414,  417 
ammoniatum,  435,  437 
Ferruginous  chocolate  drops, 

275 
Ferulyle,  577 

Fever  and  ague  mixture,  729 
powders,  effervescing,  737 
Fibrin,  520 
Fious,  518 

Filter,  construction  of,  107 
for  volatile  liquids,  112 
support,  110 
Warner's  oil,  105 
Filtering  paper,  107 
Filtration,  106 

hot  liquids,  191 
Fineness  of  powder,  94 
Fireweed,  oil  ot;  573 
Fish's  patent  lamp,  181 
Fixed  oils,  546 
Flask,  52 

and  safety  tube,  321 
Flaxseed,  509 
meal,  88 

poultice,  785 
oil,  552,  555 
Flavoring  syrups,  259 
Flesh,  522 

Flemming's  tinct.  aconite,  155 
Flint  vials,  53 
Flores  martiales,  437 
Flowers,  collection  and  dry- 
ing, 82 
of  sulphur,  343 
of  sine,  451 
Fluid  extract  buchu,  219 
comp.,  227 
capsicum,  234 
chamomile,  230 
cimicifuga,  217,  220 
cinchona,  218,  220 
oolchicum  root,  216, 
220 
seed,  216,  220 
conium,  216,  221 
comus  florida,  232 
oubebs,  234 
dogwood,  232 
dulcamara,^  18,  221 
ergot,  216,  221 
galls,  229 
gentian,  216,  221 
ginger,  216,  226 
hemlock,  216,  221 
horehound,  232 
'    hydrangea,  227 
hyofcyamus,  216, 222 
ipecacuanha,  216,222 
jalapa,  228 
lactucarium,  231 
lobelia,  229 
lupulin,  217,  222 
pepper,  234 
pink  root,  218,  225 
senna,  218,  225 
prunns    Virginiana, 

218,  223 
rhubarb,  218,  223 

and  senna,  228 
sangoinaria,  230 


Fluid  extract — 

sarsaparilla,  218,  224 
comp.,  218,  224 
Scutellaria,  232 
senna,  218,  224 
serpentaria,  216,  224 
spigelia  218,  225 

comp.,  218,  325 
sumbul,  231 
taraxacum,  216,  225, 

229 
uva  ursi,  218,  226 
valerian,  217,  226 
veratrum  viride,  217 

226 
wild  cherry,  218,  228 
ferrated,  230 
Fluid  extracts,  215 

general     remarks,     216, 

217,  218 
syllabus  of,  216,  217,  218 
unofficinal,  227 
Folding  of  powders,  792 
Folia  sesami,  509 
Formyle,  terchloride,  540 
Fowler's  solution,  476 
Fractional  distillation,  822 
Frangipanni,  essence,  306 

powders,  310 
Fraserin,  290 
Fraxin,  670 
French  gelatin,  526 
hand  furnace,  177 
porcelain  mortar,  48 
Fruit  acids,  589 

their  derivatives,  593 
essences,  544 
syrups,  262 
Fumarina,  628,  639 
Fumigations,  751 
Fumigating  powder,  311 

pastilles,  311 
Funnels,  57, 110 

in  displacement,  131 
Fnngin,  496 
Fomaoes,  177 

gas,  186 
Furniture  bottles,  33 
of  the  olBce,  787 
Furnley's  process,  804 
Fused  nitrate  of  silver,  462 
lead,  460 
potassa,  372 
Fusel  oil,  543,  544 

of  wine,  545 


Gadnin,  559 
Qalangle  oil,  576 
Qalbanum,  586 

oil  0^  572 

pills  of,  709 
Galenical  pharmaey,  81 
GaUate  of  qainia,  645 
Gallic  acid,  618 
Gall  ointment,  768 
Gallipot,  40 
Gamboge,  585 
Garbling  drugs,  86 
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Garden  thjme,  oil,  574 
GargarysmA  acid,  tannic. ,  749 

•od»  ohloiinat.,  749 
Gargles,  749 
Garlic  ointment,  767 
Gas  for  fuel,  181 

furnaces,  182,  186 

burners,  182 

store,  183 

tube,  flexible,  182 
Gasogene,  348 
Gaucina,  628,  639 
Gaaltherin,  672 
Gaaltheria,  oil  of,  573 
Gein,  668 
Gelatin,  525,  526 
Gelatinized  chloroform,  774 
Gelsemin,  270 
Generation  of  heat,  176 
Gentiopicrin,  670 
Gentiogenin,  670 
Geranim,  290 
Geranium,  oil  of,  570 
Gerhard's  tonic  tea,  86 
Gill  mug,  69 
Gin,  Holland,  531 
Ginger  beer,  828 

drops,  280 

lozenges,  275 

oil  of,  576 

syrup,  239,  250 
Githagin,  666 

Glacial  phosphoric  acid,  857 
Glass  mortars,  48 
Glauber's  salt,  377 
Glaucina,  628,  639 
Gliadin,  521 
Glonoin,  551 
Glucose,  510 
Glucosides,  513,  517 
Gluten,  521 
Glue,  liquid,  525 
Glycerin,  512,  549 

lotion,  773 

ointinent,  765 
Glyceroles,  259 
Glyoerole  of  arnica,  773 

of  hypophosphitea,  399 

of  lactucarium,  259 
Glycainyl  sinapis,  785 
Glycina,  664 
Glycocoll,  664,616 
Glycyrrhiza,  518 
Glycyrrhizin,  512,  517,  668 
Glyoyrretin,  517 
Godfrey's  cordial,  825 
Gold.      (See  Aurum.) 
Golden  sulphur,  470 
Gooseberry  wine,  531 
Goose  grease,  559 
Goulard's  cerate,  759,  760,  765 

extract,  458 
Graduated  measures,  45 

pill  tile,  50 

receiving     bottles     (dis- 
placement), 132 
Graduation  of  hydrometers, 76 
Grahame's  process  of  displace- 
ment, 128 
Granville's  lotion,  746 
Grammar  of  prescription,  684 
Granulation,  »3,  330 


Granules,  719 
Gratiolin,  671 
Gratiosolin,  671 
Grape  sugar,  610,  618 
Gray  powder,  488 
Green  iodide  of  mercury,  483 
Griffith's  myrrh  mixture,  729 
Groundnut  oil,  552,  666 
Gruel,  821 
Gruff,  89 
Guaoin,  669 
Gnaiaoin,  667 
Guaiaonm,  582,  688 
Guanina,  664 
Guaranina,  640 
Guiding  rod,  112 
Gums,  507,  508 
Gum  Arabic,  509 
paste,  246 

resins,  585 

solution  of,  184 

wax,  686 
Gun  cotton,  496 
Gntta  percha,  581 

solution,  644 


Haarlem  oil,  826 
Hflsmatin,  621 
HsBmatosin,  621 
HsBmaglobulin,  520 
HsBmatoxylin,  619* 
Haomorrhoid  electuary,  269 
Hair  dye,  Twiggs',  313 

oil,  312 

rMtoratire,  812 

wash,  312 
Hamamelin,  290 
Handling  of  tincture  bottles, 

808 
Harle's  solution,  476 
Uormalina,  629,  640 
Hamiina,  629,  640 
Uartshorne's  chloroform  pare- 
goric, 167 
Harris'  sifting  machine,  95 
Hays'  syrup  iodide  of  iron, 439 
Heading  of  prescriptions,  687 
Heat  as  applied  to  pharmacy, 
176 

measurement,  188 
Heavy  oil  of  wine,  532 

carbonate    of    magnesia, 

.  402 
Hecker's  farina  boiler,  191 
Helenin,  581 
Helicoidin,  678 
Heliotrope,  574 
Helicin,  517,  563,  677 
Helleboria,  628,  632 
Heller's  test  for  sugar,  515 
Helonin,  290 
Hemlock  gum,  686 

plaster,  777 
Herbs,  collection  and  drying 
of,  82 

Shakers',  83 
Hesperidin,  667 
Hiera  picra,  714 
History  of  collodion,  496 


Hiatory— 

of  pereolatiofB,  12T 
Hire  ajrup,  250 
Hock  wine,  631 
Hodgaon  's  graduated  i 

68 

Hoffmann's  anodyne,  531,  ilT 
Holland  gin,  631 
Hollyhock,  609 
Honey,  268 

balsam  oC  836 
Hooping-cough  mixtare,  Ttf 
Hooper's  pills.  827 
Hop,  oil  of,  576 
Hope's  camphor  mixtur*.  73 
Horsley's  test  for  sugar,  ili 
Hot  drops,  826 
Hudson's  iooUi  powder,  M 
Httfeland's  ointment,  7^ 
Hull's  Automatic  washing  ki, 

S28 
Homalin,  672 
Hydrar^yri  ao«tas,  48«,  4S« 
bibromidiim,  48d,  48i 
bromidnm,  480,  4S6 
binitratis  liq.,  4S«,  481 
obloridam  eorrosw,  480 

mite,  480,481 
eyanidom,  486,  486 
•t  potass,  iodid.,  484 
iodidum  flamm,  48^.  484 

mbrum,  486,  4^3 
oxidom  nigrva,  461,481 
rubnim.  480.  iSt 
Tiride,  480,  483 
phoaphas,  480,  488 
pilalsB,  701 
proton  itratts,  Iiq.,48d,4ST 
•esqai  iodidum,  484 
inb-bromiduB,  486, 4Si 
sulphas  flav.,  480,  483 
snlphoretum  nignus,  4SI, 
486 
rubrum,  4S0, 486 
unguentum,  763 
Hydrargyrum.  478 

ammoniatum.  480,  48S 
cum  creta,  4S0,  488 
Hydrastia,  628,  632 
Hydrastin,  290 
Hydrated  oxide  of  iron,  419 
Hydrate  of  potassa,  36*,  ^7! 
Hydriodate  of  cinchonis,  ^ 
of  potassa,  337 
of  quinia,  644 
of  strychnia,  652 
Hydrochloric  acid,  351 
Hydrocyanic  acid,  604 
Hydroferrocyanate  of  qaixui. 

646 
Hydrokinone,  517,  675 
Hydrometers.  75,  78 
Hygienic  vinegar,  307 
Hygrina,   630.  662 
Hyoscyamia,  629.  657 
Hyperchlorate  of  iron,  454 
Hy permanganate  of  poUisa, 

444 
Hypopho9phit«   of   ammo&iA, 
385,  391 
iron,  429 

syrvp,  429 
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HypophosphH^^ 

of  lime,  398 
syrap,  399 

manganese,  sjrap,  443 

potaMa,  375 

quinia,  643 

soda,  376,  380 
IIypopho!!phites,   aymp,   399, 

42U,  430 
lijrposulphite  of  loda,  381 


Ice,  preservation  of,  816 
Iceland  moss,  507 

jelly,  830 

paste,  271 
Ichthidin,  521 
Ichthin,  521 
Ichthulln,  521 
Ichthyocolla,  526 
Igasuria,  629,  653 
Ignition,  324 
Lioin,  668 
Ilipicrin,  668 

lUioinm  anisatam,  oil,  570 
Imperatoria   ostruthinm    oil, 

572 
Imperatorin,  669 
Implements,  40 
Ineineration,  324 
Incorporation  of  ingredients, 

695 
Incompatibles,  724 

of  infusions,  123 

of  upiom,  171 

pharmaceutical,  724 
Indian  hemp,  733 
Indigo,  620 

white,  619 
Indigogen,  619 
Infusion  mug,  118,  119 
Infusions,  123 
Infusam  cincbonss,  124 

gentiana  comp.,  125 

picis  liquids,  125 

pruni  Virgin.,  124 

rossB  comp.,  124 

taraxaci,  124 

yaleriansB,  125 
Inhalations,  750 
Inhaler,  751 
Injections,  748 
Inosite,  511 
Integration,  680 
Inula,  507 
Inulin,  506 

lodate  of  strychnia,  653 
Iodide  of  arsenic,  477 

of  ammonium,  335,  838 

of  barium,  392 

of  cadmium,  454 

of  calcium,  401 

of  calomel,  484 

of  ^old,  491 

of  iron,  438 
pills,  707 
syrup,  439 
and  manganese,  syrup, 
444 


Iodide— 

of  lead,  460 

of  manganese  aymp,  443 

of  merenry,  483 
pills  of,  718 
red,  483 

of  potassium,  335,  337 
liniment,  778 
pomade,  785 
ointment,  764 

of  silver,  463 

of  sodium,  335,  338 

of  sulphur,  344 
ointment,  765 

of  sine,  453 
Iodine,  336 

bath,  760 

ointments,  764 

preparations,  335 

tinctures,  335,  338,  339 

solution,  335,  339 
Iodoform,  540 
lodohydrargyrate  of  potass., 

484 
lodosulphate  of  quinia,  644 
Ipecacuanha  losenges,  275 
Iridin,  291 
Irin,  581 

Iris  florentina,  507 
Irish  mo5:s,  507 
Iron.     (See  Ferrufn,) 

alum,  420 

chocolate  drops,  275 

losenges,  274 

mortar,  48 

ointment,  768 
Isinglass,  526 

plaster,  527 


Jackson's  ammonia  losenges, 
277 

pectoral  losenges,  277 
syrup,  255 
Jalapin,  283,  517,  671 
Jalapinal,  517 
Jamaioina,  629 
James'  powder,  474 
Japan  wax,  552 
Jargonelle  pear  essence,  544 
Jars,  ointment,  40 

specia,  37 
Jenks'  kitchen  press,  119 
Jervia,  630,  659 
Jew's  beer,  161 
Jellies,  745 
Jelly,  calves'-foot,  820 

chicken.  820 

for  invalids,  819 

Iceland  moss,  820 

rice,  820 

sago,  820 

slippery  elm,  821 

strainer,  104 
Jessamine,  oil  of,  573 
Juglandin,  291 
Jujube  paste,  269 
Juniper  camphor,  563 


I 


Kentish's  oinlment,  770,  771 
Keratin,  525 
Kermes  mineral,  460 
Kerner's  test  for  quinia,  650 
Keyser's  universal  plaster,  778 
Kinat«  of  quinia,  645 
Kindness  to  the  siok,  818 
Kino,  610 
Kinovin,  669 
Kitchen  ranges,  176 
Koussin,  668 
Krameria,  610 
syrup.  247 
Kreasot,  505 


Labarraque's  solution,  380 
Labdanum,  582 
Labels,  39 

blank,  797 
Labelling,  799 
Lac,  583 
Lactate  of  iron,  430 

manganese,  443 

quinia,  644 

cine,  454 
Lactic  acid,  595 

fermentation,  530 
Laotin,  510,  513,  518 
Lactinated  powders,  07 
Lactometer,  524 
Lactucin,  669 
Lactucone,  669 
Lactucopicrin,  670 
Ladanum,  582 
Lady  Webster's  pais,  718 
Lamotte's  golden  drops,  436 
Lamp  chimney  displocers,  130 
Lamps,  Berzelius*.  179 

kerosene,  181 

Russian,  179 

spirit,  177 
Language  of  prescriptions,  683 
Lapis  divinns,  448 

infernalis.  541 

ophthalmicus    St.  Yves, 
448 
Lapathin,  597 
Lappa,  507 
Lard,  553,  555 
Lard  oil,  553,  555 
Laricin,  673 
Lartique's  pills,  711 
Laudanum,  168 
Laurin,  672 
Lavender  water,  306 

essence  of,  301 
Laxatives,  712 
Laxative  cake,  719 

tonic  pills,  714 
Lead.     (See  Plumbi.) 

cerate,  761,  766 

plaster.  549,  775 

water,  459 
Leaves,  collection  and  drying* 

of,  82 
Ledoyen's  disinfectant,  460 
Ledum  palustre,  oil  of^  573 
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Legomiii,  520 

LebiiiAim'i  tMt  fbr  nnr,  515 

Ltmoa  bate,  oil  o(  5Tt 

Mmphor,  56S 

fi%«i,  ofl,  57ft 

mmp,  n9, 147,  S59 

%hymm,  oil,  574 
Lepidiii*,  681 
LepUndrin,  Ml 
Leoelna,  664 
LielMiiiB,  506 
Liobig'i  qainift  tMt,  649 

broth,  5S5 

oondMiaer,  618 
Ligaiii,404 
Lifoitropierin,  670 
Ligiutrin,  670 
Lteoftron,  670 
I<ilM,  oU  of;  575 
Lily  of  the  tiUoj,  oil,  576 
Ififlio,  608 

bioarbonalo,  400,  408 

oarboBftte,  808 

oUorinAtod,  806 

liTpophofpUto,  898 

liniment,  770,  771 

phombnto  of,  806 

■v]pbito,400 

tjTup  of,  400 

wfttor,  894 
Limonin,  667 
Linden,  oil  of,  570 
Liniment,  noonite  root,  772 

nmmonift,  770,  771 
enmpbont.,  770 

nrnioa,  778 

astringent,  772 

oamphorated,  770,  771 

oamphor,  770,  771 

oanUiarii,  770,  771 

eblmroferm,  770,  771 

for  oronp,  7t2 

hjperieam,  772 

iodide  of  potassium,  773 

lime,  770,  771 

soap,  102 

sulphur,  773 

turpentine,  770,  771 

subacet.  lead,  772 
Linin,  667 
Linum,  509 
Linseed  oil,  555 
Lint.  494 
Lip  salve,  766 
Liquid  preparations,  Ac.,  723 

substitute     for     Borer's 
powder,  738 
Liquores,  101 
Liquor  ammonisB,  102 

aceUtis,101,385,389 
arseniatis,  102 
fortior,  102,  385,  387 

auri  nitromuriatis,  490 

bariichlor.,  101,392 

caloii  ohlor.,  101,  395 

ealcis,  101,  394 

ferri  acetatis,  431 

bromidi,  339.  841 
byperohloratis,  484 
iodidi,  101 
citratis,  102 
nitratis,  102 


Xiqnor 

rabsBlpbntli,414,418 
temlpbntif ,  102 
ntta-peraba,  542 
IiTdzmrg.  nitratii,  102, 487 
protonitntSs,  487 
•nbnitmtii,  488 
ot  anen.  lodSd.^  10)2, 
478 
lodlnil  oomp.,  101,  885, 

889 
Bmgneal»  oitratfi,  101 
morahisi  inlpluitia,   101, 

pinmbi  nitnUli,  460 
ittbaoet.,  102,  458 
dllvtns,  102.  459 

potaM0, 101,  868,  870 
artenitis,  102.  476 
eltratto,  101,  786 

•odsi,  101,  876.  878 
arseniatis,  477 
•rsenitis,  476 
oblorinata,  101,  876, 
880 

tartro  oitrath,  876,  882 
Uqvorioe  eztraet,  218 
Linodendrln,  666 
Lisbon  diet  drink,  105 

wine,  581 
Lithane,  457 
Lithia,  868,  867 

oaibonata,  868,  867 
Idtmns,619 
Lobolina,  680.  662 
Loowenthal's  test  Ibr  tmmu, 

516 
Logan's  plaster,  778 
London  porter,  531 
Lotions,  245 
Lotion,  ereaaote,  746 

for  obUblains,  747 

glycerin,  773 

Granville's,  746 
Lorage,  oil,  572 
Losenges,  ammonia,  277 

astringent,  278 

catechu,  279 

chalk,  273,  275 

cough,  276,  277 

cubebs,  273 

diaphoretic,  719 

ginger,  273 

ipecac.,  273 

iron,  273,  274 

Jackson's,  277 

magnesia,  243,  274 

mint,  273 

pectoral,  277 

peppennint,  278 

phosphatio,  278 

soda,  273,  274 

Spitta*8,  275 

wild  cherry,  279 

Wistar's,  273 
Lugol's  solution,  339 
Lunar  caustic,  461 
Lupulin,  291 
Lupinine,  668 
Luteolin,  618 
Lutidina,  631 
I  Lycopodin.  678 


I  lyeopiii,  291,  671 
lye,  MiHoatil,  117 


MMontfoB,  118 
libOlaiia^'a  gas  lamp,  1ST 
KnaUiia  fbr  ntaadlng  ih 

ten,  788 
Umakay*a  est.  «dv«i*  Im^  5 
lfMrotia,187 
Madeiim  inne,  581 
Magendie'a  solntta,  IM 
408 

loaangas,  174 

nijtaret  785 


biearboBM.  inid.  461 

enrboDaa,461,4l2 

eltraa,  408 

liq.,  484 

e» 


ralpliu,461 
ManasSl  talphnrotui,  416 
Mafiiffs  wine.  581 
MalMDld.  678 
Malmaf^y  wine,  581 
Halt,  580 

llq«ora,581 
MaiisilpamaBt  of  tho  Asp,  81 
•iokioem.81 


aeeUU,  441,442 
nod  iroB  iodide^  «yr^  41* 


onrbooate,  441,  442 
ehlorldo,  441.  445 
hypcmlioephite^  ijr.,!!! 

iodide,  symp,  441, 40 

lactaU,  441,  442 

oxide,  441 

phoaphate,  441,  442 
syrup,  441.  443 

snlpfaatc,  441 
Mangostin,  618,  667 
Manna,  syrup  of^  257 
Manna,  518 
Mannite,  511,  514,518 
MaranU,  507 
Marble,  893 
Manner,  398 
Marrow  pomatum,  813 
Marrubiom  Tulga[re,  oiL  57^ 

671 
Marshall's  pills,  827 

tooth  powder,  308 
Marshmallow  ointment,  TH 

paste,  270 
Mass,  Valletie's,416,  702 

copaiTa,  702 
Mastioh,  582,  588 
Matriearia,  oil  of;  573 
Maumene's  test  for  a^gar,  51 
Meal,  flaxseed,  88 

oat,  507 
Meat,  525 
Measurement  of  beai^  188 

approximate,  68 
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M eunre  for  oils,  807 
MoMures,  63 

graduated,  45,  07,  68 

tin,  46 

tables  of,  566 
MeooniD,  666 
Medicated  coogb  candy,  280 

lye,  127 

waters,  113 
Medicines  adapted  to  liquid 
form.  723 

to  form  of  powders,  699 

to  form  of  pills,  699 

to  be  Icept  on  prescription 
coanter,  790 
Medalla  sassafras,  509 
MedttUin,  496 
Mel,  258,  518 

ros»,  258 

•odsB  boratis,  258 
Helampyrite,  611 
Melezitose,  510 
HeUtose,  510 
Henispermin,  292 
Henispermina,  628,  633 
Kenyan  thin,  671 
Merck's  opium  test,  638 
Mercurial  mass,  701 

ointment,  758,  768 

plaster,  776 
Mercurialina,  630,  662 
Mercury.       (See    Uydrargy^ 
mm.) 

with  chalk,  488 
Meta  albumen,  522 

morphia.  628,  638 

pectin,  508 
Methylamin,  631 
Methyl  eonia,  630,  661 
Methylic  alcohol.  504,  540 
Method   of  writing  pretorip- 

tions,  68 
Metrical  measure,  67 
Metrology,  61 
Mettauer's  aperient,  126 

ethereal  tinctures,  156 
Meiqaite  gum,  508 
Mialbe's  tooth  powder,  809 
Mignonette,  oil,  570 
Mill,  drug,  92 
Millefleur,  essence,  306 
Milk,  522,  523 

of  assafoetida,  732 

of  roses,  747,  772 

solidified,  524 

augar  of,  510,  518 
Mineral  acids,  346 

water,  347 

artificial,  350 
coolers,  349 

syrups,  265 
Minim  measure,  68 
Mint  loxenges,  276 

oil  of,  574 

water,  155 
Mistnra.     (See  Mixtnns.) 

aloes  eomp.,  126 

ammoniaci,  741 

amygdalae,  739 

assafoetidsQ,  732 

ehloroformi.  731,  738 

or«a«oti,  734 


Mistura — 

eretSD,  728 

ferri  com  p.,  729 

glycyrrhisse  comp.,  741 

olei  amygdalflp,  743 

olei  cocos  nucis,  744 

olei  morrhuse,  743 

potassse  cilratis,  737 
Mitchell's  lamp,  178 

aperient  pills,  714 

tonic  pills,  707 
Mixture,  acetone,  Ac.,  742 

anodyne,  733 

antacid  and  aromat.,  738, 
740 

alkaline,  bensoated,  740 

alterative,  744 

antifever,  729,  731 

balsamic  expectorant,  742 

blue  mass  and  chalk,  728 

brown,  741 

chalk,  728 

Richard's,  827 

charcoal,  735 

camphor,  Hope's,  729 
Parrish's,  728 

cannabis  Indica,  733 

oarb.  ammonia,  731 

castor  oil,  734 

chloroform,  732,  733 

eider,  Parrish,  127 

cod-liver  oil,  743,  744 

oolohicum,  Dewees',  741 
Scudamore's,  740 

oholagogue,  731 

euchinoal,  742 

copaiva,  740 

corysa,  741 

cough,  742 

creasote,  734 

enbebs,  739,  741 

diaphoretic  and  sedative, 
734 

fever  and  ague,  729 

for  gout,  740, 

hooping-cough,  742 
neuralgia,  741 

iron  and  myrrh.  729 
and  cinchona,  730 
and  quinia,  730 

magnesia,  735 

neutral,  736,  737 

oil  of  turpentine,  731 

pulmonary  and  catarrhal, 
734 

pumpkin  teed,  744 

quinine,  731 

sedative  and  diaphoretic, 
734 

spermaceti,  742 

taraxacum,  739 

tolu,  742 

tonic,  for  dyspepsia,  730 

turpentine,  731 
Mixtures,  preparation  of,  805 
Moistening  bottle,  790 
Molasses,  518 
Monesin,  667 

Monsel's  sulphate  of  iron,  418 
Moore's  test  for  sugar,  515 
Morin,  612 
Morphia,  628,  634 


Morphia- 
powders,  711 

salts  of,  636, 

solution,  101,  738 
MorUrs,  48 

porcelain,  48 

wedgewood,  47 
Moschus  artificialis,  579 
Moss,  Iceland,  507 

paste,  291 
Mould  for  pastilles,  811 
Moulded  bottle.*,  35 
Mouth-wash,  309,  750 
Moxon's  magnesia  (efferves.)* 

408 
Mucilaginous  principles,  508 
Mucin,  521,  522 
Mulder's  test  for  sugar,  516 
Mulled  wine,  819 
Muriate  of  ammonia,  885,  386 

cinchonia,  446 

morphia,  636 

quinia,  643 

strychnia,  652 
Muriated  tincture  of  iron,  436 
Muriatic  acid,  351 
Musk,  extract,  308 

tincture,  308 
Mustard  plaster,  785 
Mutter's  pills,  717 
My  cose,  510 
Myrica  acris,  oil,  571 

gale,  oil,  576 
Myricin,  292,  521 
My  rosin,  521,  609 
Myrrh.  584 

mixture,  729 
Myrtus  oommnnis,  oil,  574 
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Napellina,  628,  632 
Naphtha,  wood,  504 
Narceina,  628,  637 
Narcitin,  673 
Narcotics,  710,  733 
Narcotina,  628,  636 
Neat's  foot  oil,  553,  555 
Neatness  in  sick  room,  817 
Nectar,  syrup,  266 
Nervous  sedatives,  733 

stimulants,  709,  731 
Neutral  acetate  of  copper,  448 

mixture,  736 

principles,  666 

spirits,  531 
Neutralising  powder,  714 
Nickel,  455 

sulphate,  455 
Nicotia  or  nicotina,  630,  662 
Nicotianin,  581 
Nigella  sativa,  oil,  570 
Nipple  wash,  747 
Nitrate  of  ammonia,  385,  386 

bismuth,  464 

copper,  448 

iron,  solut.,  433 

lead,  460 

potassa,  363 

silver,  401 
bottle,  34 
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Nttnto 

iodft,86i 

strjohnU,  MS 

vreft,  OM 
Nttrio  Mid,  846,  Zbt 

•thw,  63S 
Nitro  gljevrln;  Ml 
KliromnrlatiA  Mid,  864 
Nitropruwid*  of  oopp«r,  6M 
Nitrou  aoid,  85S 

etiitr,  &S2 
Noble'«  tonio  •lixir,  156 
NooMMlAtiir*,  oflMiwlt  68 

of  lAtds,  846 

^jitem  of^  58 
Nwnenbnaod  in  nroMriptioii, 

086 
Kvno  to  U  ouod  for,  817 
Mvtmogt,  oxprtMid  oil,  668, 
666 

TOlAtilo  oil,  676 


OftlmMl,  667 

gmol,  821 
(Bnanthic  oihor,  646 
OU  bottlo,  86 

Britiafa,  887 

oui,  86 

Haartom,  886 
on  of  applaa,  646 

ambor,  679 

aaaniB,  886 

asaafbrtida,  677 

Vaaana,  646 

banna,  658,  666 

bargamot,  670 

betnla,  679 

batter,  585 

cajeput,  571 

capsioam,  234 

caraway,  571 

oardamon  235 

catnip,  574 

chocolate  nuts,  553 

cinnamon,  575 

cloves,  571 

egga,  523 

ergot,  235 

garlic,  577,  578 

ginger,  235 

groundnata,  555 

norsemint,  573 

hyssop,  573 

jargonelle  pear,  644 

jessamine,  573 

lavender,  573 

lemon,  570 

male  fern,  235 

mustard,  577 

neroli,  570 

nutmeg,  575,  578 

olive,  552,  553 

orange,  570 

orange  flower,  570 

origanum,  574 

parsley,  235 

pennyroyal,  573,  574 

peppermint.  574 

pimenta,  571 


OUof— 

rhodiam,  671 

rboemaiy,  674 

ns^674 

iacsafrM,  676 

fpearmint,  578 

ipike,  678 

•pirM,  668,  671 

■ammer  Mvorj,  674 

thyme,  674 

Terbana,  678 

wina,  683,  687 

wormtaad,  676 

wlBtetgraan,  678,  606 
Oils.    (Sea  Oleum.) 

artifloial,  678 

oarbo-hydrogan      {tjOt^ 
boa),  667 

ampyranmaUo,  678 

aaaaatial,  660 

adiUtaratioft  9i,  664 

fixed,  546 

BitroMBatad    (^yllaboa), 
677 

onvoBBtad      (ijUabiif), 

•nlpbarattad    (uQabaa), 
677 

TolatUa,660 
OiBtmaBt.  {B—Umgmmhnm,) 

Monitia,  767 

ohalk,  768 

oitrina,  768 

ood-Aver  oil,  769 

oroton  oil,  769 

elemi,  766 

for  piles,  769 

for  tetter,  767,  768 

garlic,  767 

glycerin,  766 

&on,  768 

jars,  40 

red  precipitate.  758,  763 

itimulating,  760 

tar,  764,  7A8 

tobacco,  7G5,  767 

white  precipitate,  758,  763 
Ointments,  preparation  of,  800 

bow  kept,  753 
Olea  destillata,  561 
Oleaginous  mixtures,  743,  744 
Olein,  548 
Oleoresins,  232 

asarnm  Canad.,  235 

black  pepper,  232,  234 

capsicum,  232,  234 

cardamon,  235 

oubebs.  232,  234 

ginger,  232,  235 

lupuline,  232,  234 

male  fern,  235 

parsley,  235 

pepper,  232,  234 
Oleum  odipis,  553,  555 

89thereum,  532,  537 

amygdalae,  552,  554 
amarsB,  577 

arachidis,  552,  555 

behen,  552 

bertholetise,  552,  556 

bubuli,  553,  555 

cadinnm,  570 


eMao,66S,666 
•amphor*,  667 
eBri,671 
eataeal,  668.  656 
ehenopodii,  675 
eoeoia,  658 
eopaibB,  667 
eobebae,  667 
•lami,  667 
fi«i,65S 
Koaaypii,  668 
Hedwii^,  667 
Jonipari,  667 

▼IrginiaiMB.  568 
laui.  662 
lini.  662,  666 
mapidia,  662,  656 
morrhiUB,  668,  558 
mjriaiicB.  662 
olibaai,  667 
oliT»,  662«  668 
palnua,  652. 656 
IMp*Taria,  662,  664 
piperia  aigne,  567 
ricini,  663,  667 

,667  ' 

i,  662,  664 
aaoeiai,  679 
tamplinam,  668 
tarabintliiB*,  568 
ihaobronua,  652 
Uglii,  668,  658 

Oltbanam,  684,  686 

OliTo  oil.  662 

Olivn,  870 

Oaoeerln,  688 

Oaonin.  868 

Opiana,  828,  687 

Opina,  828.  637 

Opiam,  extraet.  219 
abaae  of;  172 
alkaloias.  034 
eaters,  172 
elixir,  169 

Galenical  solatioas  ct,  \i 
incompntibics  oi,  171 
pills.  710 
plaster.  776 
preparations  of,  167 
tinctures  of.  168 

treat  men  t  of  poisoaiuk. 
171 

Tinegarof,  170 

wine  of.  170 
Opodeldoc.  826 
Opopanax.  586 
Orange  blossom,  305 

flower  syrop.  289,  846 
water.  116 

■yrnp,  246 

wine,  531 
Orchis  mascula,  609 
Orcine,  512,  619 
Organic  Sbcids,  5Sd 

chemistry,  498 
Orgeat  syrup.  246 
Orris  root,  507 

oil  of,  576 
Oryxa,  507 
Os,  572 
I  Osseine,  626 
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Osmitopsis  Mtericoides,  573 
Otto's  antispMinodio  powder, 
709 

emmen&gog^e  pills,  719 
Outfits  for  ph7sioians,$100.823 

$50,822 
$25,824 
Ovum,  522,  523 
Oxalic  acid,  590 
Oxalate  of  cerium,  411 
Ox  gall,  528 
Oxidation,  325,  679 
Oxidel,  reduction  of,  325 
Oxidised  extractire,  193 
Oxide  of  antimony,  471 

bismuth,  464 

cobalt,  456 

copper,  447 

gold,  490 

iron,  419 

lead,  457 

manganese,  541 

mercury,  486 

iilver,  463 

sine,  451 
Oxyacanthin,  634 
Oxygen,  330 
Oxymel,  258 

of  squill,  258 
Oxysulphuret  of  antimony,  469 
Oyster  shell,  393 
Osone,  332 
Osonides,  333 


Packages,  40 

folding  of,  798 

Packing  bottle,  37 

Palma  Ghristi  oil,  557 

Palm  oil,  552,  556 

Pamphlet  case,  55 

Panada,  819 

Panaquilon,  512 

Panis  laxans,  719 

Pancoast's   sedative    plaster, 
779 

Pancreatin,  522 

PapaTer,  509 

Papaverina,  628,  637 

Paper,  envelope,  54 
filtering,  54 
parchment,  495 
wrapping,  54,  793 

Para  albumen,  522 

Paraffine,  579 

Paramorphia,  637 

Parchment  paper,  495 

Parapectin,  508 

Paregoric,  168 

Pariglin,  673 

Paricina,  650 

Paridiu.  671 

Parrish^s    camphor    mixture, 
728 
cathartic  pills,  716 
chemical  food,  425 
cider  mixture,  127 
eough  losenges,  277 
fluid  extract  of  buohn,227 
gas  furnace,  186 


Parrish's— 

sysup  of  hypophosphites, 
399 
phosphates,  426 

table  of  drops,  70 
Paridin,  673 
Parviin,  667,  674 
Parsley  oil,  571 
Pastes,  269 
Paste,  798 

carrageen,  270 

charcoal,  309 

Iceland  moss,  271 

jujube,  269 

marshinajlow,  270 

Ward's,  269 
Pastile  mould,  311 
Patchouly,  essence  of,  305,307 
Paviin,  674 
Peach  water,  117 
Pearl  ash,  368 

barley,  507 
Pearson's  solution,  477 
Pectic  acid,  508 
Pectin,  508 
Pectoral  drops,  825 

losenges,  Jackson's,  277 

syrup,  256 
Pelargonic  ether,  545 
Peligot's  test  for  sugar,  576 
Pellets,  719 
Pelosina,  633 
Peppermint  losenges,  275 

water,  115 
Pepsine,  528 
Percolation,  127 

continuous,  134 

with  ether,  133 

hot  liquids,  136 
Pereirina,  629,  654 
Perfume  for  mouth  wash,  309 

of  plants,  5C1 
Perfumed  hair  oil,  312 
Perfumery  and  toilet  articles, 

303,  314 
Permanganate  of  potaasa,441, 

444 
Pernitrate  of  iron,   solution, 

433 
Peroxide  of  iron,  419 

of  mercury,  486 
Persulphate  of  iron,  419 

solution,  418 
Peruvian  balsam,  586 

adulteration  of,  588 
Pes^  Esprit,  76 
Pettenkofer's  test  for  sugar, 

516 
Petroleum,  579 
Peucedanin,  669 
Phantom  bouquet,  495 
Pharmaceutical       incompati- 
bles,  724,  726 

still,  297 
Pharmacopoeia  U.  S.,  56 
Pharmacy,    extemporaneous, 
681 

proper,  81 
Phaseomannite,  511 
Phenyl  io  acid,  505 

alcohol,  608 
Philicome,  313 


Phillandrium  aqnaticum,  672 
PhiUyrin,  670 
Phloridsin,  597 
Phloroglucine,  511 
Phormia,  628,  638 
Phosphate  of  ammonia,  385, 
390 

iron,  424 

lime,  396 

syrup,  397 

manganese,  442 

mercury,  488 

potassa,  375 

soda,  377 
Phosphatic  losenges,  278 
Phosphoric  acid,  343 

oxide,  343 
Phosphorous  acid,  343 
Phosphorus,  341,  342 

tests,  343 
Photagene,  579 
Phycite,  512 
Phyllirin,  670 
Physalin,  671 
Physick's  alkal.  solution,  127 

tetter  ointment,  768 

tinct.  of  iron,  154 

strainer,  104 
Phytolaccia,  292 
Picolina,  631 

Piorate  of  potassa,  868,  876 
Picroglaucina,  639 
Picrolichenin,  673 
Picrotoxin,  597 
Pierlot's  solution,  167 
Pile  confection,  269 

ointment,  709 
PUl  boxes,  54 

machine,  50,  801 

roller,  50,  801 

tUe,  50,  800 
Pills.     (See  Pilula.) 

acetate  of  lend,  704 

Alberty's,  716 

aloetio,  713 

ai;  in    and     podophyllin, 
716 

anodyne,  710 

antibUious.  715,  716 

aperient,  714,  716 

aromatic,  717 

astringent,  707 

Becquerel's  gout,  711 

blue,  701 

camphor  and  opium,  710 

cannabis,  711 

carbonate    of    ammonia, 
710 

Chapman's  dinner,  713 

chinoidine,  706 

chloride  of  iron,  708 

coating  of,  802 

colchioum,  comp.,  711 
and  mercury,  711 

copaiva,  717 

colocynth  and   hyoscya* 
mus,  715 

corrosive  sublimate,  718 

croton  oil,  716 

dispensing  of,  799 

emmenagogue,  719 

excipients  for,  700 
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PU1»— 

extnust  of  hemp,  71 1 
for  intermittentfl,  707 
gelatiD  coated,  803 
gout,  711 
for   habitual  costiTeness, 

715 
Hooper's,  827 
iodide  of  iron,  708 
mercury,  718 
iron,  706 

and  qainia,  706 
Lady  Webster's  713 
Lartique's,  711 
laxative  tonic,  714 
Mitchell's  aperient,  704 

tonic,  707 
nitrate  of  silver,  709 
podophyllin,  716 
rhubarb,  712 
rheumatism,  711 
■ngar  coated,  802 
•ulphate  of  cinchonta,  705 
quinia,  704,  705 
quinidia,  705 
tannic  acid,  703 
tonic  and  aromatic,  707 
Vance's  rheumatism,  711 
PUultB,  697 
aloes,  713 

et  assafoetidsD,  709 
et  mastiches,  713 
et  myrrhse,  713 
antimonii,  comp.,  718 
assafoetida,  709 
calomelanot  comp.,  718 
cathartics^  composit8D,715 
colchici  c.  bydrarg.,  711 
eopaibe,  702 
ferri  carbonatis,  416,  702 
compositas,  707 
iodidi,  707,  708 
comp.,  708 
galbani  compositae,  709 
hydrargyri,  701 

chloridi  corros.,  718 
opii,  710 

plumbi  acetas,  704 
podophyllin.  716 
quiniec  sulphatis,  704,  705 
rhei,  712 

comp.,  713 
saponis  composite,  720 
scillae,  conipositrc,  717 
Pineapple  epsence,  545 

syrup,  2r)5 
Pinipicrin,  672 
Pinite,  511 
Piperidina,  631.  653 
Piperina,  6.30,  658 
Piperoid  of  ginger,  235 
Pipeiiss>ewa  beer,  828 
Pitnyia,  651 
Plants,  collection  of,  81 

cultivation,  84 
Plasma  belladonnip,  784 

iodide  of  potassium,  785 
lead,  784 
mustard,  785 
tor,  784 
Plaster,  adhe?ive,  775 
annular  corn,  1%1 


Plaster- 
arnica,  77T 

breast,  779,  781 

cloth,  782 

court,  527 

lead,  549,  775 

Logan's,  778 

mammary  abscess,  779 

sedative,  779 

spice,  786 

strengthening,  777 

universal,  778 
Plasters,  774 

spreading  of,  779 
Platinum,  491 

bichloride,  492 

chloride  of  sodium,  493 
Plumbum,  456 
Plumbi  acetas  457,  458 

carbonas,  457,  459 

chloridum,  457,  461 

iodidum,  457.  460 

liquor,  457,  458 

nitras,  457,  460 
fusa,  460 

oxidum  rubrum,  457 
semivltreum,  457 

subaoetotis  dilutus,  459 

tannas,  457,  461 
Plumbagin,  672 
Plummer's  pills,  718 
Podophyllin,  283 

pills,  716 
Podophyllum,  extract  of,  208 
Poisoning    by  opium,    treat- 
ment, 177 
Polarisation,  510,  515 
Pollenin,  496 
Polychroite,  617 
Polychrom,  674 
Polygalin,  599 

Pomade   of   iodide  of  potas- 
sium, 785 
Poppyseed,  oil  of,  522,  554 
P6pulin,  292,  517,  672 
Porcelain  cup,  61 

funnel,  51 

mortor,  48 
Porphyrharmina,  640 
Porphyroxin,  638 
I  Port  wine,  531 
Potash,  368 
Potassa,  368,  372 

c.  calce,  368,  372 
PotassoD  acetas,  368,  372 

antimonias,  472 

arsenitis  liquor,  476 

bicarbonas,  368,  369 

bichromas.  363.  364 

bisulphas.  363,  365 

bitortras,  383,  384 

boracico-tartras,  383,  385 

carbazotos,  376 

carbonas,  368 

carbonaF,  puru?,  368,  870 

chlorafl,  368,  373 

chroma*.  363,  364 

citras,  368,  373 

etbonici?  tartras,  383,  385 

et  sodoB  tortrag,  383,  384 

hydrwi  368,  372 


Potasi 

liqaor,  868,  S70 
ultras,  863 
permanganas,  444 
pbosphaii,  375 

picras,  368,  376 

siliems,  368,  375 

salphais,  363,  365 

tartrms,  363.  384 
Pot«80ii  bromidnm,  339,  341 

ejanidnm,  606 
»      et  bydrmrg.  iodid.,  484 

ferrocjanidum,  603 

iodidum,  337 
PoUto  starch,  507 
Powder,  ffraj,  488 
Powdered  blue  mass,  701 

gold,  490 
Powdering  camphor,  91 

drags,  86 

gam  resins,  93 
Powders,  lactinated,  97 

and  pillF,  696 

anti-intermittent,  704 

antispasmodic,  709 

astringent,  703 

ealomel,  alterative.  70d 

calomel  and  jalap,  714 
710 

CastU]on*B.  821 

ohalk,  703,  704 

composition,  826 

Borer's  717 

dusted,  88 

efferTescing  fever,  737 

emetic,  712 

ergot,  comp.,  712 

for  diarrhoea,  704 

for  gastric  irritability,  704 

for  indigestion,  769 

fumigating,  311 

iron  and  quinia,  706 

morphia  (diluted),  711 

neutralizing,  714 

nitre  and  tort,  antimonr, 
712 

officinal,  96 

of  carbonate  ofammonit, 

paper  for,  793 

precipitoted,  93 

rhubarb     and    magnesia, 
714 

sachet,  310 

seidlitx,  715 

soda,  738 

styptic,  745 

uterine  hemorrhages,  712 

yeast,  738 
Pravaze's  solution,  4.36 
Precipitote,  red,  486 

white,  488 
Precipitoted  carbonate  of  iroo. 
415 
lime,  393,  395 
zinc,  450 

extract  of  bark.  211,  64? 

phosphate   of   lime,   393, 
396 

sulphur,  344 

sulphuret    of    antimosj, 
469 
Precipitotion,  328 
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PreoipiUiing  jftr,  8S9 
Prepared  oyster  shell,  803 
Preparation  of  chlorine,  820 

loiengei,  271 

miztttres,  806 

ointments,  809 

pills,  799 

sjrnps,  237 

diet,  818 
Preseription,      abbreriations 
Qsed  in,  686 

labels  for,  797 

scales,  142 
Preeoriptions,  681 

divisions  of,  687 

grammatical  ezp.  of,  685 

language  used  in,  683 

nnmerals  and  signs,  686 

writing  of,  686 
Preserved    taraxacnm   Juice, 

229 
Press,  119,  120 

clothes  wringer,  121 
Price's  glycerin,  550 
Process  of  displacement,  127, 
132 

dUtiUation,  295 

evaporation,  196 
ProcMses,  carbonic  acid,  325 

requiring  heat,  192 
Procter's,  syrup  of  hypophos- 
phites,  399,  430 

iodide  of  iron  and  manga* 
nese,  444 

phosphate  of  lime,  399 

table  of  drops,  69 
Proof,  alcohol,  534 
Prophetin.  6C9 
Propyle,  559 
Proof  spirits,  140 
Propylamina,  630,  668 

cordial,  167 
Protein,  519 

Protein  principles,  519,  520 
Protiodide  of  mercury,  483 
Proto-carbonate  of  iron,  syr- 
up,  416 

citrate  of  iron,  symp,  423 

nitrate  of  iron,  434 
Prunin,  292 
Prunum,  518 
Prussian  blue,  437 
Prussiate  of  potassa,  603 
Pseudomorphia,  638 
Psoralein,  640 
Ptelin,  293 
Puccina,  628,  639 
Pulveres  U.  S.  P.,  96 
Pulvis  aloes  et  caneilss,  96, 
7U 

antimonialis,  468,  474 

aromatic  us,  96,  706 

auri,  490 

offer vesoentes  aperientes, 
715 

jalaps  oomp.,  96,  714 

jacobi,  474 

ipecac,  comp.,  96,  717 

morphisB  atten.,  711 
rhei  corop.,  96,  714 
Pumpkin  seed  emulsion,  744 
Punioin,  668 


Purpnrin,  618 

Putoha  pat,  306,  807 

Pyin,  522 

Pyridina,  631 

Pyrine,  579 

Pyroacetic  spirit,  504 

Pyrophosphate  of  iron,  427 

soda,  427 
Pyrozylic  spirit,  504 
Pyrozylin,  496 
Pyrrolina,  631 


Quassin,  667,  674 
Quercetin,  618 
Quercin,  672 
Quevenne's  iron,  417 
Quince  essence,  545 

oil  of,  571 

seed,  509 
Quinicia,  647 
Quinidia,  629,  645 

sulphate,  645 
pills,  706 
Quinia,  629.  642 

■alU  of,  643,  645 
pills,  704,  704 

solution  with  iron,  730 

tincture  comp.,  155 
Quinoidina,  647 
Quinolina,  631 
Quinque  sulphnret'antim.,  470 


Rabbit  fat,  560 
Rademacher's  tincture  of  ace- 

Ute  of  iron,  431 
Raisins,  518 
Rand's  collodion.  498 
Raspberry  essence,  545 

syrup,  263,  266 

vinegar,  264 
Rationale  of  percolation,  135 

of  sp.  grav.  formula,  77 
Rat.Uil  file,  319 
Reaction    of    ess.    oils    with 
iodine    and    nitro-prusside 
of  copper,  565 
Reaumur's  thermometer,  289 
Receivers,  317 
Rectification  of  alcohol,  534 
Red  iodide  of  mercury,  482 

oil,  772 

ozide  of  lead,  457 

phosphorus,  342 

precipitate,  486 

ointment,  758,  763 

sulphuret  of  mercury,  486 
Reduced  iron,  417 
Reduction  of  ozides,  325 
RefrigeranU,  736 
Regulation  of  heat,  190 
Remarks  on   PharmaoopcBia, 

56 
Resin  cerate,  756 
Resin  of  jalap,  283,  583 

of  podophyllum,  283 

soammony,  283 


Resinoid  eztraots,  280 

Resins,  581 

Retorts,  glass,  316,  818 

tin,  296 
Rhabarbarin.  597 
Rhamnin,  668 
Rhamnitin,  517 
Rhaponticin,  597 
Rhein,  293,  597 
Rheumin,  597 
Rhodeoretin,  675 
Rhodium,  oil  of,  571 
Rhubarb  and  magnesia,  pow* 
ders,  714 

pUU,  712 

comp.,  713 

tinctures,  152 
Rhnsin,  293 
Rice,  507 

jelly,  820 
Richard's  chalk  miztnre,  827 
Richardson's  syr.  phosphates, 

426 
Roasting,  324 
Roborant  plaster,  777 
Rochelle  salt,  384 
Rock  candy,  513 
Roots,  collection  of,  81 
Rose,  essence  of,  305 

geranium,  315 

leaf  Ublet«,  278 

lip  salve,  766 

oil  of,  571 

root  oil,  571 

water,  114,  106 

wood,  574 
Rosin,  581 
Rottlerin,  617 
Rue,  oil  of,  571 
Rules  for  avoiding  tneompati- 
bles,  725 

apportioning    quantities, 
688 

of  pfaarmaoentioal  store, 
812 
Rum,  531 
Rumicin,  597 
Rumin,  293 

Rump's  quinia  test,  649 
Runge's  test  for  sugar,  516 
Russian  isinglass,  526 

lamp,  178 
Rutyle,  563 
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SabadUlia,  630,  659 
Saccharates,  513* 
Saccharine  principles,  512 
Saccharometer,  78 
Saocharum,  509,  518      « 

saturni,  458 
Sachet  powders,  310 

frangipanni,  310 

marechale,  310 

millefleur,  310 

heliotrope,  311 
Saffron  oil,  576 
Sagapenum,  585 
Sago.  507 

jelly,  820 
Salep,  509 
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Saliein,  517,  663,  672,  677 
Salioon,  608 
Salioyle,  563 
Saligenin,  517,  563,  677 
Saliretin,  517,  677 
8aline  draughts,  736 
Sal  aeratus,  368 

ammonia,  385,  386 

diuretic,  368,  372 

Epsomeiiise,  401 

prunelle.  363,  364 

Rochelle,  384 

soda,  377 
Salsaparin,  673 
Saltpetre,  363 
Salts,  Epsom,  401 

Rochelle,  384 
Salve,  Becker's  eye,  768 
Sambucus  nigra,  oil,  572 
Sandarao,  583 
Sand  bath,  189 
Sanguisorba    officinalis,     oil, 

571 
Sanguinarin,  294 
Sanguinarina,  294,  628,  638 
Santalin,  618 
Santonin,  596,  598 
Saponin,  666,  668 
Saratoga  water,  artificial,  S50 
Sarkosina,  664 
Sarsaparilla  syrup,  249 

syrup  for  mineral  water, 
262 

syrup  (Williams'),  254 
Sarsaparillin,  673 
Sassafras  pith,  509 
Saturation,  99 
Sauterne  wine,  531 
Savin,  cerate,  758,^761 
Scales,  41,  42,  43 
Scammonin,  676 
Scammonium,  585 
Schefi'er's  process    for    hjrpo- 
pho!»phitejt,  398 

for  phosphates,  426 
Scheibler's  test,  for  alkaloids, 

626 
Schmidt's  test  for  sugar,  517 
Schonbein's  test  for  OEone,  332 
Scillitin,  673 
Scillitine,  673 
Scordiin,  671 
Scoparin,  618,  668 
Scott's  pills,  828 
Screen  for  gas  lamps,  183 
Scrophularin,  671 
Scudamore's  mixture,  740 
Scutellarine,  293 
Scyllite,  611 
Sea  water,  750 
Secalina,  630,  663 
Secrets  medicated.  280 
Sedative  mixture,  734 

plaster,  775 
Seeds,  collection  of.  80 
Seidlitx  mixture,  715 

powders,  715 
Sel  de  Vichy,  363,  366 
Selection  of  medicines,  671 
Senecin,  294 
Senecionine,  294 
Senegin,  599 


Sepeerina,  629,  668 

Serum  lactis,  622 
vinosum,  821 

Sessamum  orientale,  509 

Sesquicarbonate  of  ammonia, 
387 

Sesquichloride  of  iron,  485 

Sesamum,  609 

Sevum,  553 

Shakers'  herbs,  83 

Shaw's  gas  furnaces,  185 

Shellac,  586 

Sherry  wine,  531 

Sick-room,  management,  815 

Sieves,  95 

fineness  of,  94 

Sifting,  96 

Signatura,  690 

Signs  in  prescription,  686 

Silicate  of  potassa,  368,  376 

Silver.     (See  Arg§rUum,) 

Silvering  pills.  802 

Simple  syrup,  23d 

Siphon,  106 

Skuleine,  673 

Slipper.  65 

Smilacin,  294,  673 

Smith's  iteam  displaeer,  137 

Soap,  551 

cerate,  754,  755,  761 
liniment,  770,  771 
plaster,  776 
pills,  720 

Soda,  caustic,  876,  878 
liquor,  376,  378 
lozenges,  274 
powders,  738 

SodsB  aoetas,  376,  382 
arsenias,  477 
bensoas,  376.  383 
bicarbonas,  376,  379 
boras,  363,  365 
carbonas,  376,  377 

exsiccata,  376,  878 
ohiorait,  368,  374 
ohlorinatSB     gargarysma, 
749 
liquor,  376,  880 
oholeinas,  528 
citras,  376,  382 
et  antim.  sulphuret,  470 
et  potasssB  tartras,  384 
hypophosphis,  376,  380 
hyposulphis,  376,  381 
nitras.  363,  364 
phosphas,  376,  379 
phospho-tungstas,  626 
sulphas,  376,  377 
sulphovinas.  376,  888 
tartro-citros,  382 
tungstas,  363,  366 
valerianas,  376,  388 

Sodii  chloridum,  376,  877 
et  auri  chloridum,  490 
et  platini  chloridum,  492 
iodidum,  338 

Soft  soap,  651 

Solania,  617.  629.  664 

Solanidin.  617 

Solidified  milk,  524 

Solubility,  98 


Soluble  eiirat«  of 

406 

Soluble  tartar,  384 
Solution  (how  acoomplljiied), 
99 
alkaline.  127 
disinfecting,  101,  460 
Donovan's,  102.  478 
Fowler's,  102,  476 
Labarraqne's.  101,  886 
Led  cyan  s,  460 
Lugol's,  101,  339 
Magendie's,  170 
of  acetate   of  ammomia, 
101,  389 
of  iron,  431 
of  chinoidine,  729 
of  potasea.  111.  740 
of  ammonia,  103,  391 
of  bioarbon.  of  lime,  4M 

qiagnesia,  408 
of  carbonato  of  potMWi 

101 
of  chloride  of  Kariara,  101 
392 
calcium,  101,  89S 
of  chlorinated  soda^  101, 

880 
of  citrate  of  iron ,  102, 49 
magnesia,  101,404 
potassa,  101,  786 
of  cream  tartar,  785 
of  gun-cotton,  103,  496 
of  gutta  percha,  642 
of  iodide  of  iron,  101, 489 
of  iodine  comp.,  101,  SSf 
of  perchloride  of  iron,  481 
of  pernitrate  of  iron,  102, 

488 
of  persniphate    of  Iroa, 

102,  418 
of  potaitsa,  101,  370 
of  quinine  and  iroa,  780 
of  soda,  378 
of  sulph.   morphia^  101, 

170,  733 
Pierlot'a,  167 
Pravase's,  4M 
Sonnenschein*!  test  for  iUoif 

loids,  626 
Sorbin,  511 
Sorbite,  511 
Soup,  vegetable.  821 
Spaniolitmin,  619 
Sparteina,  630,  601 
Spatulas,  49 
Specia  jars,  37 
Species,  86 

anthelmintic,  85 
St.  Germain,  85 
Specific  gravity,  71 
bottles,  72.  73 
of  liquids,  75 
of  water  at  different  tem- 
peratures, 74 
Specimen  bottles,  38 
Spermaceti,  558 

cerate,  754.  766,  700 
mixture,  742 
oil,  658,  650 
Spice  i^aster,  780 
Spiced  syrap  of  Aabarb,  211 
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Spirea,  oil  of,  563,  571 
Spirit  lamps,  177,  179,  796 

neatral,  531 
Spirit  of  ether,  aoetio,  533 
ohlorio,  534 
comp.,  537 
nitric,  537,  538 

of  ammonia,  102,  385, 387 
aromatic,    102,   385, 
388 

of  aniseed,  301,  302 

of  cinnamon,  301 

of  camphor,  301,  802 

of  chloride  of  iron,  436 

of  janiper,  301,  303 

of  lavender,  301,  303 
comp.,  301 

of  lemon,  301,  302 

of  mindererns,  389 

of  mint,  301,  803 

of  mnstM'd,  312  « 

of  nntmeg,  301 

of  peppermint,  301,  802 

of  wood,  504 
Spirits,  syllabus  of,  301 
Spiritas  chloroformi,  540,  542 

formiooB,  540 

frnmenti,  533 

salis  dolcis,  533 
Spirol,  608 
Spitta*8  loxenges,  275 
Spoonfuls,  69 
Spreading  of  plasters,  779 
Spritz,  327 

Squire's  infusion  pot,  119 
Stapbisaina,  620,  632 
Starch,  506 
Steam  bath,  102,  198 
Steam  displacement,  137 
Stearin,  549 
Stearoptene,  562 
Still,  copper,  290 

pharmaceutical,  297 
Stillingin,  204 
Stimulants,  712,  731 
Stoves,  gas,  183,  186 
Straining,  strainers,  103,  807 
Strasburg  turpentine,  584 
Strawberry  syrup,  263 
Strengthening  plaster,  777 
Struthiin,  666 
Strychnia,  629,  651 

salts  of,  652 
Styptic,  745 
Styracin,  587 
Styraz,  586 
Styrole,  587 
Subacetate  of  lead,  458 

copper,  448 
Sub-borate  of  soda,  363,  365 
Subcarbonate  of  bismuth,  466 

iron,  415 
Sublimation,  323 
Subnitrate  of  bismuth,  464 
Subscription,  689 
Subsulphate  of  mercury,  482 
Succinum,  584,  586 
Succus  tarazaoi  paratus,  229 
Suet,  553 
Sugar,  509,  512 

cane,  510,  512 

eoated  pills,  802 


Sugar- 
diabetic,  513,  517 
ergot,  510 
fruit,  510,513 
granules,  805 

?;rape,  510,  513 
n  urine,  517 

manna,  511 

milk,  510,  513,  518 

of  lead,  458 

pilots,  805 
Sulphate  of  alumina,  410 

alumina  and  potassa,  409 

ammonia  and  iron,  420 

cadmium,  454 

cinchonia,  646 

copper,  440 

iron,  415,  418 

and  ammonia,  420 
and  quinia,  420 

magnesia,  401 

manganese,  441 

mercury,  482 

morphia,  636 

nickel.  455 

potassa,  363,  865 

quinia,  643 

and  iron,  420 

quinidia,  645 

soda,  376,  377 

strychnia,  652 

cine,  449,  450 
Sulphide  of  allyll,  577 
Sulphite  of  lime,  400 
Sulphocyanide  of  allyle,  577 
Sulphosinapisin,  674 
Sulphovinate  of  soda,  888 
Sulphovinic  acid,  532 
Sulphur,  343 

iodide  of.  343,  344 

precipitated,  343,  344 

ointment,  764 
Sulphurated  antimony,  469 
Sulphuret  of  ammonium,  390 

antimony,  469 

and  calcium,  470 
.  and  sodium,  470 

calcium,  401 

iron,  440 

and  potafsium,  440 

magnesium,  408 

mercury  (black),  486 
(red),  486 
Sulphuretted  oils,  577 
Sulphuric  ether,  539 
Suppositories,  720 

anthelmintic,  720 

medicated,  720 

moulds,  809 
Surinamina,  029,  641 
Sweet  oil,  552,  553 

basil,  oil,  574 

bay,  oil,  571 

Cicily,  572 

gale,  oil,  576 

marjoram,  oil,  574 

violet,  oil,  570 
Sweet  spirit,  531 

of  nitre,  538 
Swift's  drug  mill,  93 
Sydenhnm's  laudanum,  170 
Symbols  in  prescription,  0S6 


Symphytum  officinale,  507 
Syntonin,  520 
Syphons,  105 
Syringenin,  670 
Syringe  pattern  displaoer,  131 
Syringin,  670 
Syringopicrin,  670 
Syrup,  acetate  of  magnesia, 
408 
allium,  244 
almond,  238,  246 
anthelmintic,  744 
antbemis,  257 
aurantium,  246 
florum,  246 
assafoetida,  254 
bittersweet,  258 
blackberry,  264 
aromat.,  264 
root,  240,  249 
comp.,  252 
bromide  of  iron,  440 
capsicum,  262 
carrageen,  252 
chamomile,  251 
cherry,  264 
ohimaphila,  251 
citrate  of  iron,  428 
citric  acid,  238,  245 
coflfee,  205 
cream,  206 
dulcamara,  253 
factitious  cream,  266 
Prench  rose,  238,  248 
frostwort,  253 
fruit,  203, 
galls,  257 
garlic,  244,  245 
gillenia,  254 
ginger,  2:^8,  250,  261 
gum  Arabic,  238,  245 
helianthemum,  253 
hivo  (Coxo'g),  250 
hypophoAphites,     comp., 

399,  429,  430 
hypophosphite    of    iron, 
429 
lime,  399 
manganese,  443 
iodide  of  iron.  100,  439 
.  manganese,  443 
and  iron,  444 
iodohydrarg.  potassa  and 

iron,  484 
ipecac.,  240,  247 
Jackson's  pectoral,  277 
krameria.  243,  247 
liiiuidambar,  252 
lactucarium,  240,  247 
lemon,  2.38,  247,  259 
lime,  400 
manna,  257 
morphia,  255 
nectar,  206 
orange-peel,  246,  260 
flower,  238,  246 
orgeat,  240,  203 
pectoral,  Jackson's,  256 
phosphate  of  iron,  424 
and  ammonia,  424 
lime,  397 
manganese,  443 


Tarragon  oil,  5T3 

Tartuis  uid,  590 

undiuolved,  <2S 

TarUrna  boraialos,  38 

pin«-«pplB,  2flS 

TattraW  of  antimony  a 

poppy,  25S 

taaaa,  473 

4IB 

and  poUM.,  4 

prDto-citrst*  of  iron,  423 

potaau.  383,  384 

proto-nltraW  of  iron,  434 

and  aoda.  383, 

qainia,  844 

248 

Tartra-ci  Irate  of  coda. 

Ta 

tromel,  258 

428 

Ta 

nrina.  884 

lupbfrrr,  204,  2S5 

Tm  MtlM,  43 

rhBl^ny,  243,  217 

oil  of,  570 

rliohBrh,«iiiipl..240,  248 

apoonfnl,  6S 

epicgd,  24U,  248 

T. 

neriffe  wine,  531 

TOM,  238.  248 

Te 

rebinlhina.  5S5 

lubDi,  248 

Te 

•kruparilla,  240,  S4S,  2B2 

gold  4Mn 

Williami',  254 

T. 

r»i),  »62 

huoKB,  2ta,  2&0 

IcaU.  623 

.imple,  244,  238 

prBparata,  393 

■qaJlo,  244,  240 

Tutli  for  albninen.  521 

eomp.,  240.  2S0 

alkaloida,  626,  860 

»tr«wb=rry.  203 

alnmina,  409 

jolphsK,  of  morpliij.,  2i5 

ttntimgii;.  488 

424 

•rsenio.  474,  47i 

.w«t  Kom  b«rk.  !S2 

baryta.  391 

Tola,  238,  2S0 

QTt  Dni,  SSI 

biamalh,  484 

Tanilla.  285 

borax,  308 

wild  cherry,  243.  248 

oadmium.  454 

.ingiber,  2iO 

oobtll,  456 

flympi.  236. 158 

diabeti'o  inrar.  iU 

■trainiiig  of,  263 

IjllabM.  238,  240,  243 

efsanlial  oile,  584 
fusel  oil.  635 
gold,  489 
grape  Etugar,  614 

T 

iron,  413 

T.ble  nf  drnps.  69,  TO 

Umf   393 

(pecific  fcTavitj,  47,  7B 

uaglie^ia,  401 

weights.  63;  (15.  60 

Tfl 

birls,    astringent   roiBloaf, 

roeeonio  acid.  027 

chlorate  of  pota..<a,  278 

tnerciiry,  478,  4^9 
murialio  acid,  352 

nioM.  455 

Tb 

nnwe  nf  bismutb,  407 

niltateof  potasaa. 

ir™,  431  ' 

nitrit  acid,  353 

l^^d,  461 

Mo"e,'  332 

q..iDi«.  C44 

phoppborie  acid.  36 

(Irj-^hriiu,  CS3 

phut  ph  or  ax.  343 

Ta 

naeelin.  670 

platinum.  491 

Ta 

nnicacid,  012 

potasm,  363 

[,uinia,  849 

Tn 

renins,  538 

Tb 

pioca,  507 

BilTer,  401 

preparation  of,  BIB 

anda,  363 

Ttt 

beer,  101 

sulpbate  <.f  potea« 

Ts 

oiHtmcnl.  756,  764,  788 

Bulphuric  acid,  364 

Ta 

""L"'"  ■'"''"'■  P'sssiTed. 

Te 

ler-oi'nlment.  767,  7( 

Tb 

baia,  628,  637 

ml.tures,  730 

Tb 

iim,  62,s,  64" 

Ta 

lar,  :1S3 

Th 

obroniina,  628,  839 
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Tinetiin — 

deodoraia,  169 
qiuinijB,  143,  153 
qttini»  oomposita,  156 
rhei,  144,  152 

aromaiica,  156 
ei  senns,  144,  152 
sangainarin,  144,  152 
faponifl  oamphorata,  770, 

771 
MillfD,  141,  153 
serpenUriA,  142,  153 
stramonii,  141,  153 
strjohnis,  155 
tolataaa,  145,  153 
Taleriann,  142,  153 

ammoniat.,  145,  153 
Teratri  Tiridia,  142,  154 
lingiberis,  145,  154 

Tinoiare,  AsiaUo,  for  cholera, 
157 
bottles,  36 
benioated,  304 
of  iron,  bitter,  154 
of  moek,  156 

Tinotnrei,  ammoniated,  145 
astringent      and     ionio 

group,  143 
BesteoheiTs,  436 
eathartic  gronp,  144 
ethereal,  156,  157 
narcotic  groaps,  141,  142 
opium,  169,  174 
tesinons  gronp,  146 
saturated,  142 
stimolant  group,  142 
stomachic  group,  144 
tonic,  143 

nnofiioinal,  164,  156 
Tolatile,  145 

Toast  water,  818 

Tobacco  knife,  01 
ointment,  765 

Toilet  waters,  305 

Toltt  mixture,  742 
syrup,  239,  250 
tincture,  145,  153 

Tolttidina,  631 

Tonic  and  aromatic  pills,  707 
elixir,  156 
pills  and   powders,   704, 

707 
tea,  Gerhard's,  85 

Tonics,  704,  729 

Tooth-powder,  308 

Torrefaction,  324 

Tous  lea  mois,  507 

Tragacanth,  509 

Treacle,  618 

Treatment  of    poisoning  by 
opium,  171 

Trehalose,  610 

Trianospermia,  629,  641 

Trillein,  295 

Tripod,  52 

Trochisci,  271.     (See  Loxen- 

Trochisci,  officinal,  250 

nnofficinal,  250,  719 
Trommer's  test  for  sngar,  615 
Tube  for  suppositories,  721 
Tuberose,  oil,  576 

54 


Tnngstate  of  soda,  363,  366 
Turlington's  balsam,  826 
Turpentine,  584 

Cyprian,  584 

enema,  749 

liniment.  770,  771 

mixture,  731 

Strasburg,  684 

Venice,  584 
Tnrpeth  mineral,  482 
Tutia— tutty,  449,  450 
Twiggs'  hair  dye,  313 
Tyrosina,  664 
Tyson's  antimon.  powder,  472 


U 


Ulmns,  509 

Uncrystalliiable  sngar,  610 

Unguenta.     (See  (HfUmsfU*.) 

Unguentum  alii,  767 
aconiti,  759 
aconitisB,  767 
acid  tannic,  758,  762 
adipis,  754,  755,  762 
althesB,  769 
antimonii,  758,  762 
aqusB  rossB,  764,  756 
belladonnsB,  758,  762 
bensoini,  754,  756,  763 
creasoti,  768,  763 
cretCB,  768 
elemi,  766 
ferri  chloridi,  768 
galia,  758,  763 
hydrargyri,  758,  763 
ammon,  758,  763 
nitratis,  769,  763 
oxid.  rub.,  758,  763 
iodinii,  758,  764 

comp.,  758,  764 
picis  liquidflB,  756,  764 
cum  sulphure,  768 
plumbi  carb.,  758,  764 
potassii  iodidi,  758,^764 
simplex,  754,  755 
stramonii,  759,  764 
sulphuris,  758,  764 

iodidi.  765 
Ubaci,  765 

comp.,  767 
veratrisB,  758,  765 
linci  oxidi,  758,  769 

United  States  coins,  64,  489 

Uniyersal  plaster,  778 

Urate  of  quinia,  644 

Urea,  664 

Urerythrin,  621 

Urinometers,  78 

Urohssmatin,  621 

Ursin,  670 

Urson,  670 

Ura  passa,  518 


Valerianic  acid,  543,  607 
Valerian  oil,  572 
Valerianate  of  ammonia,  385 
of  bismuth,  467 


Valerianate — 

of  elixir,  167,  389 

of  iron,  414 

of  morphia,  636 

of  quinia,  643 

of  soda, 

of  line,  454 
ValletU's  mass,  416 
Vanoe's  rheumatism  pills,  711 
Vanilla  syrup,  266 
Vanillin,  673,  678 
Vegetable  acids,  688 

alkaloids,  628 

caustic,  373 

soup,  821 
Venice  turpentine,  684 
Ventilation  of  sick  room,  81ii 
Veratria,  630,  658 

ointment,  765 
Verbena  water,  306 
Verdigris,  448 
Vermilion,  486 
Vials,  52 
Vibernin,  396 
Vichy  salt,  368,  366 
Vinaigre  de  cologne,  307 
Vina  medicata,  158 
Vinegars,  162,  307,  503 
Vinegar,  aromatic,  307 

of  blood  root,  164 

of  colchicum,  164 

of  lobelia,  164 

of  opium,  170 

raspberry,  264 
Vinous  fermentation,  629 
Vinnm  aloes,  169 

antimonii,  102,  169,  474 

album,  168 

aromatic,  160 

oolchici  rad.,  159 
seminis,  159 

ergotsB,  160 

ipecaouanhsB,  160 

opii,  170,  175 

piois,  161 

pruni  Virg.,  160 

rhei,  160 

rubrum,  150 

Ubaci,  160 
Violia,  628,  639 
Violet  mouth  wash,  309 
Virginia  snake  root,  oil,  575 

infusion,  123 

tincture,  142.  153 
Viscous  fermentation,  630 
Viscin,  581 
Vitellin,  521 
Vitriolated  Urtar,  365 
Vitriol,  blue,  446 

green,  415 

oil  of,  355 

white,  450 
Vogel's  test  for  sugar,  516 
Volatile  liniment,  770,  771 

oils,  560 

tinctures,  145 


W 

Ward's  paste,  269 
Warming  plaster^  77^ 
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Warntr*!  oU  filter,  IM 
Wifh,  black.  7M 

nimUa,  747 

▼•Uow,  7i6 
WMhed  aiber,  (8S 
Wubing  box.  Hall'f,  ns 

of  obemioali,  827 

•odft,877 
Water  bath,  190 

ehlorina,  SS6 

Coloipiie,  304 

laTandar,  300 

oiona,  883 

roM,  100,  114 

▼erbcna,  800 
Waten,  medleated,  118 
Wax.  658 

Japan,  668 
Wodgewood  mortem.  67,  90 
Welghto,  apothocarlM'.  44,  OS 

aToirdapoift,  08 

commercial,  03 

cvp.  04 

decimal.  06 

offlciaal,  08 
Welter's  bittert,  009 
Whey,  684 
Whiskey,  631,  688 
White  arsenic,  476 

ftlt  com  plaiter,  788 

lead,  469 

of  en,  683 

pree^tete,  488 

ointaienl,  768,  708 

Titriol,  460 
Whitehead's  essence  of  mot- 

terd,  887 
Wiegand's  retert  stend,  198 

symp  of  phocphatei,  397 


Winer's  eiyotine.  Sit 
Wild  cherfj  ^nid  extraet,  SS8 
s^p^S48.  248 
teblete,  279 
water,  117 
wine.  100 
WUlUms'  sarsaparillo,  254 
WiUow  charcoal,  602 
Wine,  see  Vinum,  168 
assaftetida,  7X2 
of  iron,  bitter,.  102 
citrate  of  iron  and  qninia, 

102 
colchicnm  root,  169 

seed,  169 
Iron,  101 

bitter,  102 
mulled,  819 
opinm,  170 
pepsin,  102 
port,  168 
shenj,  168 
tar,  101 
whey,  821 

wild  cherry  bark,  100 
.winefflassfnl,  09 
Wistar*sToiengee,  270 
Wooden,  pill  machine,  60 
Wood  charcoal,  602 

naphtha,  604.  640 
Woolfs  botties,  320 
Wormwood,  oil,  672 
Worm  tea,  80,  828 


r  Xantiiopicrin,  007 
Xyloidln,  490 
Xyloetein,  070 


Yarrow,  oil  of^  672 
I  YcMt,  630 

powders,  788 
Yallow  Iodide  of  meitii; 

pmsciate  of  poluh, 

cnlpbal*  of  mcreirj, 

wash,  740 
Yelk  of  egg,  628 


Xanthorhamin,  61T 
Xanthoxylin,  007 


t 

'■  Kedonry,  oil  of,  570 
,  Zimmer's  qninin  test,  M 
'  Zinoi  acetM,  449,  461 
carbonas  impares ,  4 
prsBoip.,  449, 4S 
chloridnm,  449,  458 
cyannretnm,  449, 4S 
forroeyanorotiim,  44 
iodidaoi,  449.  463 
laetas,  449,  464 
ozidnm,  449,  461 
impnmt,  460 
ralphas,  449,  460 
Tmlerianae,  449, 461 
Zineum.  449  - 
Zymome,  621 
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TO  THE  MEDICAL  PROFESSION. 

The  g^reatly  enhanced  cost  of  materials  and  labor  has  at  lenp^h  obliged  us  to 
make  a  small  increase  ia  the  price  of  some  of  our  books,  and  we  have  been  forced 
in  a  few  instances  to  change  the  style  of  binding  from  leather  to  cloth,  in  conse- 
qnence  of  the  increased  difficulty  of  procuring  a  full  supply  of  the  superior  quality 
of  leather  which  we  rec^uire  for  ovr  publications.  We  have  made  these  changes 
with  reluctance,  and  can  only  hope  that  we  may  not  be  forced  to  further  modifi- 
cations by  a  continued  increase  of  cost 

For  the  present,  therefore,  the  prices  on  this  Catalogue  are  those  at  which  our 
books  can  generally  be  furnished  by  booksellers,  who  can  readily  procure  for  their 
customers  any  which  they  may  not  have  on  hand.  Where  access  to  bookstores 
is  not  convenient,  we  will  forward  them  at  these  prices,  free  by  mail,  to  any  post 
office  in  the  United  States.  In  all  cases  the  amount  must  accompany  the  order, 
as  we  open  accounts  only  with  dealers ;  we  assume  no  risks  of  the  mail,  either  on 
the  money  or  the  books,  and  we  can  supply  nothing  but  our  own  publications. 
Gentlemen  desirous  of  purchasing  will,  therefore,  find  it  more  advantageous  to 
deal  with  the  nearest  bookseller  whenever  practicable,  or  to  send  orders  through 
their  merchants  visiting  the  larger  cities.  BLANCIIARD  &  LEA. 

Fhiladelpuia,  July,  18t>4. 

\*  We  have  recently,  issued  an  Illustrated  CATALoaus  of  Medical  and  Sci- 
entific Publications,  forming  an  octavo  pamphlet  of  80  large  pages,  containing 
specimens  of  illustrations,  notices  of  the  medical  press,  &c.  &o.  It  has  been  pre- 
pared without  regard  to  expense,  and  will  be  found  one  of  the  handsomest  speci- 
mens of  typographical  execution  as  yet  presented  in  this  country.  Copies  will  be 
sent  to  any  address,  by  mail,  free  of  postage,  on  receipt  of  nine  cents  in  stamps. 

Catalogues  of  our  numerous  publications  in  misoellaneous  and  educational  iitera- 
iore  forwarded  on  application. 


The  attention  of  physicians  is  especially  soiioited  to  the  foUowins:  important  new  works 
and  new  editions,  juAt  i«»iied  or  nearly  ready :— 

Bowman's  Medical  Chemistry,  a  new  ec^ition,   .  .       .  *    .        .  See  page       4 


BowmauN  Practical  Chemistry,  a  new  edition, 

Bennett  on  the  Uterus,  sixth  edition, 

iiumstead  on  Venereal,  second  edition,         .... 
Barclay  on  Medical  Diagnosis,  third  edition, 

Brande  and  Taylor's  Chemistry, 

Dalton's  Uiunan  Physiology,  3d  edition,       .... 
Dunffiison's  Medical  Dictionary,  a  revised  edition,      •        • 

Eili!*'  Formulary,  new  edition, 

Erichsen's  i5ystem  of  Surgery,  a  revised  edition,        •     '  . 

Flint  on  the  Heart. 

Gro!»s*t»  System  of  Surgery, second  edition,. 

Gray's  Anatomy,  Descriptive  and  Surgical,  2d  edition, 

Hamilton  on  Fractures  and  Dislocations,  second  edition, 

Hodge's  01>stetricf,       .    • 

Meigs'  Obstetrics,  fourth  edition, 

Parrish's  Practical  Pharmacy,  a  new  edition, 

Stille's  Therapeutics  and  Materia  Medioa,    .... 

Simpson  on  Diseases  of  Women, * 

Salter  on  Asthma, 

Slade  on  Diphtheria,  new  edition 

Sargent's  Minor  Suri^ery,  new  edition,  .        ,      ' . 

Watson's  Practice  ot  Physio, 

Wilson  on  the  Skin,  filth  edition, 
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NO  INCREASE  OF  PRICE. 

TWO  MEDICAL  PERIODICALS,  FREE  OF  POSTAGE, 

ContalnlniF  abovt  Fifteen  Hundred  laripe  oetavo  pnnesy 

FOR  FIVE  DOIjIjAWL»  FOR  A^NNVVl. 


THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES,  falu'eoft 
to  postage,  when  not  paid  for  in  a^vanoe, •       -$5  00 

THE  MEDICAL  NEWS  AND  LIBRARY,  inTariably  in  adTance,      -       -      I  00 
or,  BOTH  nmiODiOALS  mailed,  raBi  o?  po^tagi  (as  long  as  the  ezistinf^ 
rates  are  maintained),  to  any  post-office  in  the  UultAd.  ^\aXft«^  \.^t  ^V;^ 
Dollars  remitted  in  adrance. 
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BLANCHARD   A  LB  A 'S.  M  EDiC  A  I. 

Ihe  g(e»i  incresse  in  ihn  oo»l  of  proincI^oB.  <ta  •■ 


^ 


CHEAPEST   OF   AMEIIIOAN   MEDICAI.    PERIODICALS. 

The  pubii><hers  Iriul  Ihui  ihiii  toursa  will  be  respoDdetl  lo  by-  Ifae  pro/e-     ^    _->.-. 
loibe  aiiliicciptiDD  li»). 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  8CIENCB. 
Editid  bt  ISAAC  HAYS,  H.  D., 

i«  pnblwlied  Qnsrlerlf ,  on  Ihe  Grvlol  Juioary,  April,  Jaly,  and  October-  Eark  Banlkcf  (MM 
■boul  twiitaunilred  and  iwveiily  large  ocuvo  page*,  lundaoniplv  knt)  apprapnuciT  iUbbM 
whereier  oeotMarj-  ll  tiu  now  been  is^und  rsgulu'ly  Tor  mare  thao  roKTT  rEan.aaJiltula 
under  Ibe  conlrol  al  Ihs  precent  editor  lor  more  Ibna  a  quarlei  ul  a  fenfur^.  Tknutdi  na 
lona  periud,  i(  has  inaioUiDed  Us  posilion  in  Ihe  hi^e»t  rub  ul  medipal  penodiealika»aMi 
and  atroad,  and  has  received  Ibe  cordial  supporlu/lha  efilire  pr«re>«ion  liiihia  eHUUrf.  IU'k  / 
Collabiirutore  will  ba  found  lo  rontain  B  large  number  uf  The  niiwi  diBlingnished  aaateaMUt^ 
roBSion  in  every  Mellon  of  the  ITnJIed  Slalas,  rendering  Ihe  deparimeni  dexcArdtQ 

ORIGINAL    COMMUNICATIONS 

full  of  varied  and  impofiant  maiter,  o(  (real  iolereM  lo  all  praoltlicincra. 

As  Ihe  aim  o1  ihe  Journal,  however,  islo  combine  the  advaatngei  prBMated  b|rall   the  4Ma 

REVIEW    DEPARTMENT 

will  be  found  eilended  and  impartial  reviews  of  all  iinporlaul  new  irorka,  pi 
Doveil)'  nad  iulereit,  togethei  wiih  very  numerous 

BIBLIOOSAFHICAL    NOTICHB, 

Including  uearlf  all  the  medical  publicaluint^  of  Ihe  day,  bulb  in  Ihia  eovntry  andOTeMBltttl,** 
aetauioeaelecuoaofUiemureiniporlBniconliDeulal  work*.     Tbt«  is  followed  bf  Ite 

,.  QUARTERLY  SUMMARY, 

being  a  very  full  and  complete  abiilracl,  metbodically  orran^d,  uf  the 

IMPKOTEMBNTB  AND  DISCDVEBfBS  IN  THE  HBDICaL  SCIKBCEL 


This  department  of  the  Journal,  bo  important  to  the  praclifinc  ptiT?iciaii,  ii  the  objea^a^ai 
eareon  the  pari  of  Iho  odilor.  It  is  ola^aified  and  arraoged  under  (fiOereni  iM'aili  llii  fa  iitu 
the  rcMMU'chee  of  Ihe  reader  in  pur»uil  of  particular  subjects,  and  will  be  (uiunilo  inaiaiiivt 
fnll  and  accurale  diseal  of  all  obBerTallooa,  diecoverie*,  and  iDveniioot  reeorded  lO  i  liQ  h»ld 
medical  science.  The  very  eKtBusiTe  arrangemente  ol  the  publinher*  are  6iich  M  U^iriitlM 
editor  complete  malerialB  lor  Ihir  purpose,  b»  he  not  only  r^ulurly  r«c«jvE9 

ALL  TUB  AMKRJCAN  MEDICAL  AND  SCIENTIFIC  PERIODICAU, 

but  also  twenty  or  thirty  of  ilie  more  imporianl  JotirnalslMUsd  in  lireal  Britua  aAdiMlkDli^ 
aenii  tbu<  enabling  bim  to  present  in  a  convenient  cumpau  a  thorough  and  caapleM  ihaiwi  rf 
everything  intereBting  or  importanl  to  the  physician  occurring  in  sny  part  of  Ibe  civtlissi  nM        i 
To  their  old  Aumcnbera,  many  of  whom  hare  been  on  their  list  for  twontr  or  ihiKfnmfc  J 
Bubliefa erf  feel  that  no  promises  for  iiie  future  are  nece^sarv;  but  ifaote  wbo  mar  *M«iaM  1 
Grat  time  to  subscribe,  can  reel  asaured  tbnl  no  eierlion  will  be  apared  la 


B  high  position  which  It  has  occupied  lor  ao  long  a  period. 
rererence  to  tbe  term*  it  win  be  seen  that,  in  addiD'an 


By  rererence  to  tbe  term*  it  win  be  seen  that,  in  addiD'an  to  Ihia  larn  kmvm 
practical  ioformalion  on  every  branch  of  medical  ecience,  Ibe  »ub?i;riber,  bv  n 
bdcomet  entitled,  without  further  charge,  to 


THE  MEDICAL  NEWS  AND  LIBRARY. 

amonthly  periodical  of  thirty-two  large  octavo  pages,  lis  "Nsws  ITi  i  n  mm"  niinMirli 
currant  inCormaiioa  of  tbe  day,  while  the  ;'I^IB>AKT  UtrABTHiiiT"  iadrvotedtapn^IaMM^ 
ard  work*  on  various  branches  of  n;ei:c.ne.  Within  a  few  yeara,  aubacrilNrn  hne  tha*  («bM 
wilhuut  expense,  many  worlw  of  the  bigbeM  cbaratler  and  nriuMica]  value,  suck  a*  "Wmri 
ProMice,"  '■  Todd  and  Bowman's  Physiology,"  "  Miilgaigne'.  Suraery,"  "Weal  m  CWt** 
"WestonFemalei,  PutlI.,""Haber>noDi>nlheAlimei.inryCHUH),'' "gimpi>oa(Mp^^M,**E 
The  work  eelecied  for  Ihe  year  ISftJ,  commaneing  in  Ibe  number  tor  January,  K 

CONSDIPTION;  ITS  EiBLY  AND  KEDEDIABLE  STieBS. 

BY  EDWARD  SMITH,  M.  D., 
'  Asililant  Phjiiiclsii  Is  Ills  Bromplaa  CaatDmrilau  Hosii'tal.  &e. 

praclicai  auihoiily  which  cannot  but  render  it  aalisfaclory  to  eubseribera. 

It  will  thus  be  seen  that  for  Ibe  small  sum  ol  FIVE  DOLLARS,  paid  in  kdnaMitkasAa*" 

will  obtain  a  Quarterly  and  n  Monthly  periodical, 

EMBRACING  ABOUT  FIFT£(N  HUNDRED  LARGE  OCTAVO  VA6ES. 

Those  Bubscnbere  who  do  not  pay  In  advance  will  bear  in  mmd  that  iheir  aDhecnfliaB  ^Tm 
Dollars  will  entitle  Ihem  tu  the  Journal  onlv,  witboul/he  News,  sndibailbey  will  be  Mthtct^ 
of  their  own  pOBiaae  on  the  receipt  of  each  Dumber.  The  ndvonlsge  o( 
iOK  the  Journal  will  Ibue  be  a(iparent. 

K^iniltancea  o\5U\i'iciipi.\<iui.oMi\i«inai\&4B,\B\ni\ik,'B\,caaQcrtilleale  ia 
that  the  moaeu  is  iiiVf  wiii\oBod«ii4mw*.t««i.. 


'AMD   8C1£NTIF10   P  IJBLICATlONa. 


ASHTON  IT.  J    . 

Surgeon  lo  ia<  BJenliEiB  Diipeonir,  Ac. 

ON  THE   DTSEASfSS,  INJURIES,  AND  MALFORMATIONa   OF  THB 

KECTUM  AND  ANt'Si  witJi  ninarkion  Hibiiu^  Coailipaiion.  Prom  Ihi!  Ibird  aiulonlargvd 
London  ediiion  Wiih  bindHiroe  illii'lmlioai.  In  uon  vecy  beHUtiAilly  priuled  ucl&vu  vdIuidii, 
ul  ■buul3Wp*«Bn,eiirBelolb.     fiM, 


Hd  (cuMiwrlioaur  itxMDUnUwiu 
niiagftea  m!»fntm  and  cinilf  iDpofsri  n. 


rrapli  aboif,  wuald  it  tn  prnvtda  kl.naalV  wTlh'a 


ALLEN   (J.    M.),    M.  O., 
Ptoteum  or  Aiuliim;  is  IDs  FcBBa^lTaola  Medieal  Collide,  Ad. 

THE  PRACTICAL  ANATOMIST;  or,  The  Student's  Guide  in  the  Dissecting- 

ROOM.    Wilh  266  iltuBlruLiuDE.  In  oaa  b&ndiomc  ron)  lima,  volume,  of  over  MO  pune.eilra 

etoih.  nas. 

aUrtnird,  vrdt  pita Wd.ud  will  Iwfoaod  or  coa-    aslhor,  thai  none  laao  filly  [lluttntad  aa  Ihi*,  and 

' '  -'-  ' -'  "-  ilBdBot.    Wcnwit  eoidlillfiB. 

I  *luaUoB.-r»nmi.a».i. 

ANATOMICAL  ATLAS, 
Bj  Profossore  H,  n.  Smith  and  W.  E.  Hoemeo.  of  the  Univoraity  of  Pennsyl- 

VWii*.     iTd.  8To.,ei[ruclDU,  wilb  Dearly  6MI  iJluiirmioDS.    1^^  See  iiidiTa,  p.VQ. 
ABEL  (F.   A.),    F.  C.S.   AND   C.    L.    BLOXAM. 
HANDBOOK  OF  CHEMISTRY,  Theoretical,  PnoUdl.andTeuhnioal;  with  » 

Becommendalory  PvefimB  by  Ui.  Uomiiin.    la  one  Inrge  uclnvo  voluiae,  eilri  tlolh,  o!  d(i3 


IJuBtratiou*.  >  »4  DO. 


ASHWELL   (SAMUEL),  M.  D., 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO  WOMEN. 

lUuMraled  by  Cr)iw>deriv«d  frum  HmjiiliJ  and  Private  Frmcim.  Third  Amencta,  from  (ha  Tbird 
■ud  reviwd  London  edilion.    In  ono  uciavo  rdumo,  oxifa  elolh,  ol  Si8  pagea.    S3  OO. 
Tbs  noil  naeraJ  pmoiml  work  aa  tlis  tabjeei  In  I      The  ooit  *b1s,  and  eerulnl*  ib«  moal  atandard 
•ki  EbcJUIi  Iu«uub.  — £«im  MU.  Md  n>r|.    ud  pracurkl.  wurKoa  fenalailiaeueaUiatwelta** 
JnmMt.  rtt  >«B  .—«•<<»*•  C*lrarc«(aJ  fiju.nt. 


ARNOTT   (NEILL),  M.  O. 
BLEMENT8    OP    PHYSICS;    or  NatonU  Philoaophy,  General  mi  MedioU. 

WrilMu  (or  nnivetial  uk,  m  plain  or  non-lecbnienl  laogimge.  A  aiiw  edition,  by  lauu  Ham, 
M.  U.  Compleie  in  uue  ui^lavo  volume,  leuber,  ul  484  pages,  with  about  two  hundtnLUIuilra 
lioaa.    »a  SO.  _  __      _ 

BinO  (QOLDINQ),  A.  M.,  M.  D.,  Ac. 
DRINABY     DEPOSITS:     THEIR    DIAGNOSIS,    PATHOLOGY,    AND 

THKHAPBUTICAL  INDICATIONS.  Edited  by  Eoiciind  Lu>rD  Bieeett,  M.  D.  A  new 
American,  Trom  the  laal  and  enlarged  Loodoo edition.  WiLbBiKhiy  illuiuationtfoa  wood.  Ingne 
kuidaome  oclavn  volume,  of  aaoui  400  page),  eilmclotli.    $i  00. 

lioanMareely  bentce^ryrorna  tony  any tBIng  j  to  UifleiUniloiiudMI[an>alory  enplDynnilorour 
of  ibe  inenuutthii  wgil-iBowaTmliwi,  which  k    tBeiipeaile  reaourfH.    la  iho  prrparaiioa  of  Uiii 

■alB   of  tRoM  mloroaoopidl   anil  Bhamigal  re- 1  lug  Bird  haa  apared  au  piriu  lo  rendar  It  ■  Kiiianil 

•earehra  regardlait  the  pBva.olo|y  aail  p.iholDjy  j  repiewntEitoa  of  ili*  prueat  atata  of  af  leDiils 

Bach  Eo  the  laoreueorDarilia|>naiiop>nnia,wid  |  Ftnif  Mtd.-C4>r.  ttniti*. 


BENNETT  (J.    HUQHES),    M.  D.,    F.  A.  8.  E., 

rrufeaaurur  Clinical  Medicine  in  tbeUBlverally  of  Kdinbarfli,  Ac. 

THE  PATHOLOGY  AND  TREATMENT  OF  PULMONARY  TUBERCU- 
LOSIS, and  □□  tha  Lo«l  Medication  of  I'bafyiigtal  and  Luryngeal  Ui»caietlr«quenliy  nHHnkaa 
lor  or  aaspciBled  wilh,  rhlhisii.    One  vol.  8vo.,eEtrii  clot k,  wiib  woud'ouia.    pp.  130.     11  3S. 

BARLOW  (QEORQE  H.),  M,  D. 

*  PhyaUlooto  Day 'a  Hotpital,  LoBdoiii  Ac. 

A  MANUAL  OP  THE  PRACTICE  OF  MEDICINE.    With  Additions  by  D 

'  r.Coi<Dii,M.D.,uilhoro("  A  Practical  TreBtiseoaUiaeaaca  of  Cbildttta,"J)cc.  Xaoneiaad- 
aoae  ocIbto  volume,  eilra  clolb,  of  over  600  pa^ea.     »  Ti. 

WBrBFcininpndni  Birtovr'aMaaanliBllie  wariu- 1  toand  lltlaar,  coBeias,  praFttsal,  and  aeud fl«- 

.1  nloablB  nds-aKmB.    Wa    naMrt.aatlA —   —   - 


,4  BLANCHARD  A   LBA'S  HEDI 

fiUDD  (OEOROE),  M.  D.,  F. 
FiDfewlr  of  Madleins  In  Klii|>i  College, 

ON  DISEASES  OB'  THE  UTER.      Third  Ame 

onlmrged  Lortdon  edition.     In  one  very  huidMnte  ocliTO  toIub 
fully  colored  plales,  wid  nunwrou*  wood-oun.    yp.  500.    13  S 

a  "at  EdkIuii].— 


(tUubliiliHl  for  itKlf  ■  place  imong  Ihe  i  Lhe  I 
'  ■■     ■  -iiJ.-*i?(u'  '  -■- 


..M.  , I  ""I  P«tlioli«y: 

n'  f  tK     T  '        I    '      ""^  perreptibl 

BOW ■  iu»l.«l wotk in Mnli«liilet«tur., ind  dor-  |  ,j,h  ,^5  _r,_™ 
lug  lhe  inleryili  wkich  h»e  elapKil  l»lw«m  lhe  |  ^,^,,0  ti^ 

BUCKNILL  IJ.  C),   M.  D.,  *:>d        DAN 

Hedlinl  SapcriDlcsdcnt  of  Ibn  Devnn  LuuklIc  Airlnni.       Tiiiliag  > 

A  MANUAL  OF  PSYCHOLOGICAL  MEDICIN: 

NoKotogy,  Def rriplion,  SiBliiiicf,  DiasnoBi*,  Paihoingy,  and  T 
■  Plate,  In  <Hie  EiandBome  octavo  Tolume,  of  536  pages,  eilra 
The  incre&se  ol  menial  diT^eare  in  ite  vsriuun  Ibrma,  and  Ibe 
CODMaDlly  Kiving  rise,  reader  lbs  aubject  one  of  daily  enhaaced 
the  phypicina  a  conaluilly  greater  familisrily  wilh  thia,  the  miMi 
■loa.  Yet  ualil  the  appearance  of  the  preiitnl  volume  Ihere  taai 
cessible  in  thip  country,  preKenting  (he  rerultii  of  recent  inveuli; 
aof'm  of  Insanity,  and  the  greatly  improved  methods  of  treatn 
alleviuiug  itae  condition  ot  TeMuriog  Ibe  health  of  the  inaane. 


BENNETT  (HENHV),  M. 
A  PRACTICAL  TREATISE   ON  INELAMMAT 

ITS  CERVIJt  AND  APPENDAOES,  and  oa  its  conpeelloi 
American,  [rum  the  fourth  and  revised  Eogliah  edltiuo.  In 
pagea,  eitra  clolb.  13  SC.     (J(M(  Seadji.) 

BFIOWN   (ISAAC'  BAKER 

BargeiHi-Aeconclicar  to  St.  Marr's  Huapi 

ON  SOME  DISEASES  OP  WOMEN  ADMITTING 
UENT.  Wilh  handsome  illustrationa.  OneTol.  Sro.,  extra  cl 
Mr.  Brown  has  earned  for  himself  ■  high  raputa- 1  and  merit  the  u 

Una  in  the  oparatlT*  treatment  or  aandiT  diaeaaea ' 

and  injarie*  tu  which  fenales  arapoeBlurW  sabjeet. 

Weeantroly»»yofhUwoiklh«lilla»nfni ' 

•IdrnoD  to  obitetrieal  literati 

B»«fenlo»a«nd  eonlrlvaneea  which  Mr.  Bi . 

aeiiHB)  exhibit  mach  praotleal  (acaelty  and  iklll,! 


BOWMAN  (JOHN   EJ,  M. 
PBAOnCAL  HANDBOOK  OF  MEDICAL   CH 

L.  BlAXAX.    Third  American,  from  the  fourth  and  reviied  Engl 
ra]rBll2mo.,extraclolh  wi ih  ou me ronailluMra lions,  pp.  351. 


thrm  another  [ 
proTcmenli  awl 

INTRODUCTION  TO  PRACTICAL  CHEMIST] 
LYSIS.  Third  American,  from  the  third  and  revised  Londo 
Irations.    In  one  neat  vol.,  royal  12mo.,  exlrn  cloth.     SI  79. 

up  to  tile  presei 
ifthB  blow-pip) 

il  Btlenlion,  uad  an  Bdditiuual  chapter  baa  been  appM 

MBfure  find  il,  an  heretolbre,  a  mo«t  w '"""  ""' 

IB  of  the  luboiatory. 


BUBHNAN>S  PBYSIOLOOY  OF  ANIMAL  AND 
VEUKTABLE  LIFE;  ■  fopalBiTTeatisroB  the 
rsBCliuu  BBd  PhmuBiana  of  Urganie  Lite.    In 
1  rojal  ItmQ.  ~~' '""" 


BLOOD    AND 
REESE,  AM 


withDyRiunill««ia^uu.  «.«!*.  Wtwua*.    \«^^^»  CI 


AND   SCIENTIFIC    PUBLICATIONS. 


BUMSTEAD  (FREEMAN  J 


I  M.  O., 


wVDll.kC- 


THE    PATHOLOGY   AND  TRKATMKNT  OF   VEKERKAL  DISEASES, 

'     ini^hidinfl  ih«  n*tiI1*  of  r«o«nt  inratiigatiuniupon  Ibe  uibjeM.     Seouni)  vdiiioil.  thoruugtilF  ra- 
viKil  mild  iniitii  iiimruvnJ.     With  illu<tnili»na  uu  wtiud.    lii  tiuc  very  buudaODin  uuiavu  vuIhuid, 
.    of  Blioul  700  rma.    $4  00    (NttB  Ritady.t 

iri™ffuS"L''iuwi'i!ISi 


o  Us  lighl 


«Nul&. , -, 

duHiB,  ud  HpHlally  tk*  niellin))  nf  Hettmeal  kF 
inijHiici,  ani  wurtbj  utUi*  IilKhut  wcumiuffl.  lo 
■■M  T«qHKli  II  !■  better  mlta(il«l  fiir  theaiilaUBoe 
\f  [tie  •(er^-iliy  pracUIionsr  Ihiu  UT  oikar  witli 
^^.  jihieb  <rB  ■>«  aeqaBiiiMd.  la  rartely  ot  iMlbnili 
harppoMd.ianiaiiiBBHanl  direiiliaii,|aiiMb]rsiin- 
nl  dlMilmlniti'a  of  nnrlni  formi  onil  eiimnlK!*- 
-'  ii.mn/itBiluwB  [betHuKMuaurpautU.  tt 
.  wnit  wsmbaboald  be  Is  lbs  poaaeaaiUB  of  eninr 
iMIIioaer^Ctiear*  JM.  Jutntal.  Hm.tmi. 
Tag  far«f  alBf  ■diDirablCTolama  toms* 
raelit  the  wliola  wbjecloraypbtluloKy, 
luy  •  diMbl,  eoiraeliaf  and  eoBKranni  nu 
itarWMd  o^iHda,  uil  Ui  oaf  Miiuwlioa  Uu 
niiplalaB(,rBllo«mv>osiepb  on  thliiabjMI 


•ufrlo^ 


r^ja's!.'M£;j.wc;;i!3 

K%^ 

eattiod  Ua 

tkaiw  iliaaaiai  U  oar  Uoguags 
litvnlarc  iluws  «i  Iba  praiinl 

eauiot  but 

'Hlnund  lobli'eredlt.— BniM* 

•■Jt-nul 

Ocl.IMl, 

■V  Wb  bellara  Ibla 

reatUa  will  anna  lo  be  retanlHl 

aitbQriiyiathiibiucliorna.Ii»lp'aaiir<, 

nthieiliBl 

L-weeai 

didly  onalB 

H  Uiat  WB  bave  recdved  n.aKy 

The  ■ 


ilhoat— Jmirieaa  Utd  Til 
pnacpli  (  tootplclc  bliiar 
■I  MibeeniprMd 


jaligaii 

■anfally  <%«lad  b^ 
tlve  peiaodil  eipFikous,  Bnil 
iiiered  to  IbaprufeauuB  Ibmb  BdmiraDii]  f<irm'  lia, 
complatroras  I*  MCnrca  bygund  dIbK*,  whicb  a" 
Hnaetally  roll  la  ihe  aMtomy  of  ihf  genital  urxtai 
\Ve  biTB  cxaniaei)  II  witb  anal  Mkiafaetir«,  bbi) 

ibeBaLLunality  of  a  work  thai  may  btriy  oe  salicd 
origuiaJ—SirteiiMAtid.JaBrHl,  Dee  IMl. 

Ooelbi^,bawe«er,«raar«liiip(Ued  lu  Hy,  Ibai 
WFlHiniiactwiUtiiaMbaibiKik  aaaynlnlit,  la  Uie 
Engliih  iBBgoaia.  wkiiib  fan  ao  full,  rlmi,  and 
iiapatllsl  WeWtof  the  inpmlaat  aabkala  oa  wuiaii 

preiaiBg  inicaatiiftaliM  wiUi  the  fall  aid  peraplaa- 
uua  nunoet  in  irhieb  lb*  wbtMl  baa  besi  pnacaMd , 
BBd  the  sanfBJ  allaalliia  la  Brtaala  dcUira,  as  nae- 
ful — Bottaaayladu^SDnWe— iBBpmllaalinaiiH, 


acnni  Dianam 
lUl  libniry  wi; 


BARCLAY  (A.  W.),  M.  D., 

AHiilalil  PhyliBiBO  lu  81.  George '■  Hoipiwl,  As. 

A  MANUAL  OF  MEDICAL  DIAGNOSIS;   beioc  «n  Analysis  of  the  Signs 

■DdSymplama  of  Uinenw.     Third  AmeriCBii  frum  Ibe  BecoDiTBud  revived  Luddun  ediliuu.     In 

oneeeal  afUiTOT(iluine,exlrB  duifa,  01491.  pages.     *3  33,     (Jiwf  Rradf.) 

'    The  aemsnd  for  a  wund  cdilion  oftliia  wort  «how»  iHal  IbsTMni^y  which  II  •Mwiiplii  to'up- 

*tlV  baa  beeu  m-ugnfied  by  tbe  priirenaioa,  and  lh*l  Ihe  eSiirti  of  IhABUIbur  In  neat  Ihe  warn  have 

been  succeMfui.     Tbe  revisliKi  which  il  hai  enjoyed  will  render  it  lieiierBilapit'dliiun  belum  !■> 

^vRbrd  BMitianM  to  the  leiriier  ialbeproHcalioaof  hiialudm,  a,itd  ioiIib  pniFliiioiieA>i>i}r«i|u<ri;<i 

*kiMinvealeniand  iccmMble  manual  tbr  ipeedy  ruTeranoe  ia  the  «xigoiicle>  uDili  dully  diiiieo.    for 

{«hu  latler  purjipie  ill  com  {dele  and  extensive  Index  niDdvtsiiesii<H:iHllyvBluBblB,olferiagl*ciliIIi3a 

^bt  imaKdiilely  luminK  to  aay  du«  ortymflmiu,  or  any  wN'ly  of  diaMue. 

•  ■■Tkenibof  en«)paUB(*aah|iiniikiBaBiilierat 

~^aey  BBra-URbtow;  bil  Ur.Uanlaykaa  peitioiBad    ( 


.  ^pfobaiiflh.    He  la  an  net>  ikMiriji;  he  knnivi  t 
bu  oul  eieeeSHl  Bia  pu  w>ra~£  rii^  Mtid ,  Jmw 


pnetitlOBeraalau.    They 
rvlalsdyeflUpagei — Ct 


■It  of  medlcia*  only,  bal 
will  norer  r<if  rei  a  faitb- 

UtMhUIJ-OBOl, 

JB  to  meliMl  lilerttBra. 
ipoB  wkleh  il  imia.and 

iMU  Uora^  i'lBteiatar 


BARTLETT  tEl-lSHA),  M.  D. 
THE  HISTORY,  DIAGNOSIS,  AND  TREATMENT  OF  THE  FEVERS 

OK  TUB  UNITED  9TATE3.     A  new  and  revised  ediiiou.     By  Alokzo  Cl.iu,  M.  Il  .  Pn>l. 
-      -""^ "  ■  Ja 


jai^15  which  11  tnatLHnd,  with  Uh  addiiinaa 

•WUe  edilor.ta  rally  sp  lo  tbe  Umea,  ThidlitUWI- 
,ire(>Btilie>aflbedi«Ei»ir»rn»ul  fever  art  plainly 
fa>d  [ureiUy  Burtiaynl.and  the  lLii«ald«iH*n]ati0D 
•ar^Bllyaaa  aeeunlaly  drawn,  bmI  tu  tlie  Aiaeri- 
LMB  pnetlti'mBt  ita  nniisKaluablaand  wfe  giiltti 


ten  .^anu; 

Tbueieellm 


n  fevei  eltUI.--Ok<*  i 


ilDaddaaeniedlyhiEbaiaeiitslratpabllnilna.  tl 
■rillbeaMainaiitkai  aowreaekad  ii>fi>utu  edl- 
Lion  uDdei  ihtaapei'iiluaof  Ptu(.  A.  Ulark,ii(aa< 
.Itiaaa  whu,  fcon  ibe  nalara  uf  hiaatailiei  aad  pai- 

Lktisaay  intriniteuildllGoBlt  qaeiliuBi  la  pa|li»- 
ogy.  UiauniMatloBaadUBiiKiiiio  IBB  interfai  01 
IkaworkjBBd  NavBbrougblll ■"-"■■-■■■' ■  - 


AMD    SCIENTIFIC    P  U  BLICAT  lOHS. 


CARPENTER  (WILLIAM  B.),   M.  D.,  F.  R.  S., 

EiamiBsrln  Ph^unlogy  uid  Compuiiiivr  Auaioiuf  In  Uie  UoiTEnity  of  L 

PRINCIPLES  OF  HUMAN  PHYSIOLOGYi  with  tLcir  chief  ipplictionB  M 

Hnycbology,  Palholopy,  ThempeulifB,  Hygiene,  mid  Fi    "     •-"-.-.-       .  _  _.    . 
Ibe  k»I  Mid  revised  Lonilor  edition.    Wiihnesrljrr"- — 


1 


Meitirlne.  / 

idred  illDRtrBlians.    Edited,  with  addi- 

...  of  Medirine  in  the  Pannnyl- 

.tCoilege,  Arc,    In  one  vdcy  large  anil beainirntoelivoToIuirie.ol  abuul  nine  bundrad 

largv  P*St*,  handcoinely  printed,  exin  clolb,  U  DO;  alrangly  bound  id  leatliei,  wilta  raised  bMda. 


n  clolb,  K 

U  DO  • 

For  Hpmrdi  of  thlrtesn  T*"*  Dt.  Carveawr'a 
Wi>rl(  bm  bana  eonildprsd  by  the  nrufeiiloii  teat- 
nllj,  botb  Id  Ihia  souotry  ibiI  EnirliDd,  ■■  tkc  noit 

»la«uiliu|aiice.  Tkldliiuaelioaitowwlallicbigb 
.MalBBeaU  ud  iBwariiKt  iBilulr;  uf  ila  uetai- 
lAUabtdaiiilWT.  TbtprEHii«dlUim(wbkh, like  the 
tlau  ABBrioas  Me,  wai  preparwlby  »«  authur  hiiB' 
•elf),  1)  iberuBll  uf  sBob  »tw)slTt  rBvtBln.thal  il 
■•T  aliDiBl  be  onuldered  aanwwntk.  We  n»d 
bardl*  My,  in  eonclBding  Ibia  brief  notloe.  that  wbilc 
tbe  WKTk  ia'hidliiKiiHhIe  ti<  rvsry  itadrBi  nf  wdl- 


>  cBloclie  tliiagraal  woili  wnald  lia  ■BperlaiiB*. 

■  Blbur  hia  reniudelled  a  iirn  pnrtlxD  of  tk* 

irr,  BBd  the  edllnr  hai  iddMi  murk  mallei  of  >b- 

lemt,eKieriaIly  la  the  form  of  IllBitnliinii*  Wa 

may  eoafiileatly  raeanmsBd  ll  aa  the  maai  enidplei* 


TliUiiaiMDdanl  V 


alalcf  y.  Nolhlsg  aaed  be  Hid  is  ila  prmlac,  fat  Ila 
■eriM  are  BBivarHlly  kanWBi  we  have  aaihiai  t<> 
B*T  of  lie  defecii,  for  ihey  only  app«r  wber-  ■"- 


The  (rah 


b  we  kDuw  of  IB  the  Bngii 


tanaive  iflbfeel.— t-aiulM  Mti 
A  e<imnl«ecycloB«iiiiof  l 
—H.  V.  ted.  Tima. 


ia  bruoh  of  m 


Buaiaii  PbyilolofT.    Hia  furner  editions  ban  tOI 
nwny  ye>r<  been  ■(nail  the  only  teil-bouK  on  Pby- 

wi.'rk'iJ'tlr m^iU^^a  "n»rv?  ?h?  Mn  .a- 
■     -     ■   ■    bfpheii 
hiiella 


jBelify. 

MwiiruTt 

>f  Phyixilngy,  1 


phyiiolc^ieali 


ELEMENTS  {OR  MANOAL)  OF  PHYSIOLOGY,  INRLTJ1>IN0  PHTSIO- 

LUOICAL  ANATOMV,     Seoond  American,  from  a  new  and  revised  Lnnduu  ediiion.     With 

|3  no. 

gihefirfie^iliDDarihiB  work,  il«  lille  waa  altered  from  Ihai  ol  tbe  iiondon  ralane. 


tkcti 


ejil'  "Eleroenu"  U  >>t 


■■  Eiein. 


of  "  Muii 


re  of  Itie  scope  of  111 


PRINCIPLES  OP  COMPARATIVE  PHYSIOLOGY.    New  AmPriMin,  from 

Ihree  bundred  beauliliil  illwlraliona.     pp.  7S3.     Eilrn  oloth,  t5  3S. 

I'aa  liue  aa'Di,  Curiieaur.  Ti  reqaindfor 


Thia  boeli  ibunld  out  only  be  read  bal  Ihorouhly 

■re  Lusviae  or  utd,  lu  be  baaafted  thsr^,  BdI 
•apeekll*  lo  the  ymager  elau  woald  we  eordlally 
aoamaaJ  11  aabeallliHl  ef  anv  work  la  ibe  Eagliab 

lannafe  In  qaalify  Ihi —  *"-  '' " — ■' —  — ^  '~— 

rreSeBBlna  of  Ibme  tm 


rreSeBBlnaDf  IbiiKtrHilii  wlilch  ere  dally  beuig  de- 
■  ralnped  la  pbynology — MtJtnlCeiguMtr. 

Wllhnal  pralBBdlBf  la  it,  11  li  aa  encTelDpadU  of 
Ike  aableel,  aeearalc  aod  ennplete  in  all  raapaou— 
a  inUhnl  reBBeiloi  uf  the  advucHl  aUIe  al  which 
the  BBiease  baa  now  airired^-^sUn  QMrMrJy 

A  imly  musBificcui  worli— in  liaclf  a  perfeel  pby- 
aloieiflul  eluily.— JIum^iiu'i  Aturaei. 


__  labora  cM . . 

«rLiirBl,aBd  BBpre)sdieed  view  of  taaag  laMna.aa* 
of  efmbiaiai  Ibe  variHl,  belerogeaevaa  oulaiiala  ai 

We  feetaal  Ibia  (bitnui  t  eaa  (ire  Ike  reulet  ■  ysr^ 
iMpeiTeei  1«H  of  Ibe  ralieaa  of  tbli  wurk,  ROd  ri 
Idea  of  lu  aaily.  of  Ihe  admirab^- '-  — ■— ' 

meierlai  baa  been  broagbl,  froi 


ity  of  Ike  reaioning  11  flonulu,  oi  of  ihe  alearaeaa 

DnangaagelnwhiehthewbolelasloUied.    Nnflha  ' 

9IBII  fnl  deeply  iadebted  lu  Dr.  CarpeDter  far  ikia 
hiakigbrepataiioB,— Widieal'nawi. 
»t  TBI  aim  iDTHOB.    (Pnparing.i 
PRINCIPLES  OP   GENERAL   PnYSIOLOGY,   INCLUDING   ORQANIO 

UHEMISTKY  AND   HJ9T(JLOWy.     Wiih  ■  General  Sketrh  al   Ike  Vegetable  and  AnimaJ 

A  PRIZE  ESSAY  ON  THE  USE  OK  ALCOHOLIC  LIQUORS  IN  HEAI^TH 

AHU  UI3EASE.     Mew  ediiion,  wiib  a  PreUee  by  D.  F.  Uosbv*,.'*.^..  '      

WKBllSc  words.    In  one  neai  limo.  yoluma,  auiaduii,    (fg.Vl*.    Wis«e 


r 

■ 


BLAHOHAEU  ft  LK&'S  tti»n 


I 


OONDIE  tD.FJ,  M.D.,  Ike.    ' 
A  PRACTICAJi  TREATISE  ON  THE  DieEASES  OP  CHTLDRKS.  m 

illim,  fflViBeJinil  »[mnienicd.    Id  nno  larye  volume,  8*o-,  eiin  Holh,  o(omlS0r4ttt.  O^ 

S'e»entnig  ■  new  »nd  tsviw 
e  aiilbi'i  h««  endesvored  lu 

111*  pnibology  MidlhertpciiliCBol _ 

■nil  exaci  xvouul  uflhii  du>e(iKc  of  infuKcy  uid  dnldlvKid. 


TW.1H.  U  the  nne  ftrm  the  j£».uf  of  which  the 
pnal>ll<arilBthl*«niii<i7winfl«wtUibFft«i- 

On<iarth«lMilWark**paB  Us  Olauiciof  ClilJ. 

Wf  [troonnacrd   the  fir*i  rdlti«  M  kc  IMM 
•»iit  on  Ibe  itinrun  «r  rhildia  u  Ika  Km 

HtKliiW,  we  ailU  rt^ard  U  in  ih«i  mil     Uimm 

~                                                              ■:-~-^ 

Ic  p>4latno  rsoTClopBii  i 

Wafwl  iwrniadcHl  ibaltl 
^Miaa  will  KKW  Kfunl  II 


CHRISTISON  (ROBEHTt,  M.  D.,  V.  P.  R. 
A  DISPENSATORY;  or,  Conimeotwy  on  tbe  Pbar--" - 

uidlhe  UailedSuies;  oompriwug  ibe  Nalunl  EiitLoty,  Ucx  r 

1,  Uhis,  and^LloMa  of  the  Aruclea  of  tin  Maieiw  M«Jj'  k 

"       '         It  tiiniaiaing  (he  DioM  imp-rlanl  Ni-"i 
..      ,  d  Ihirlopn  largo  woi«]-eiigrBVIng». 

Inone  veTf  large  a^d  BuidHiiRe<>clnvoToliiBie,exlTii  el olli, 

COOPER  (BRANSBY  BJ,  F.  R.  8. 
LECTURES  ON  THE   PHINCIPLE9   AND   PRACTICE   OP   SURGXI 

Id  one  very  li»gco«1«vovoliUDi:,ulnelalli,  af7MI  pR^I.    i3  00. 


OOOPRR  ON  THE  ANATOMY  AND  DISKA8EB 
—  —        ..One  large      ' 


mtirarPeBaarIn 
SYNOPSIS  OF  TUK  00UR8E  OF  JJSCTURKs  ON  MATKRIA  1 

ANU  PHARMACY,  dollv 

Ibe  Modu»  Operendi  af  Me 
{Nov  Etady.)    t^  -a. 

CURLING    (T.    B.l,    F.  R    ? 

SnrgFDs  to  (he  LuuJcin  Hdapital,PrBildent  of  Ihg  Hr. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF 
TIG  CORU,  ANU  SCROTUM.,    SeooodA 


AND   SGIBNTIFIG   PUBLICATIONS.  » 


CHURCHILL  <FLEETWOOD),  M.  D.,  M.  A.  I.  A. 
ON  THE  THEORY  AND  PRACTICE  OP  MIDWIFERY.     A  new  American 

from  the  f'tiurth  revi!««f<i  and  enlarged  Loudon  edition.  With  Notes  and  Add  it  ion  h,  by  D.  Francis 
UoNDiK.  M.  U.,  author  ol"  a  '*Pravtiual  Treatl^e  on  tht-  Oisca***-*  of  Cbildren."  tVi-*  With  ]\tl 
i  111]  1*1  rat  ions.     In  one  very  handM)me  octavo  volume,  of  nearly  7tK)  lar^re  pages,  extra  cloth,  S3  7.3. 

Thit*  work  haf&  been  m)  long  an  e8tal>li>hed  favorite,  both  ba  a  text-buck  for  the  learner  and  uh  a 
reliable  aid  in  conniiliation  lor  the  practitioner,  that  in  pre!<enting  a  new  editiim  it  is  only  neuessii^'y 
to  rail  attention  to  the  very  extended  iinprovomentH  which  it  has  received  flnviiitif  hud  the  lienc'lit 
of  TWO  revi>ion:f  by  the  ainhor  since  the  la^^t  American  reprint,  it  ha^^  been  materially  enl»rsQ.*(l,  and 
Dr.  ('hurchill'H  well-known  0M^'cicntioll5  indict ry  is  a  guarantee  that  every  portion  hu!«  lieen  tho- 
roughly brouerht  up  with  the  lateM  results  ol'  Enropeaji  investigation  in  all  ilepartment!*  of  the  sei- 
em^e  and  art  of  obi»tetric!«.  The  rem^nt  dote  of  the  last  Dublin  edition  has  not  lel\  mut^li  ol  nnvf  Ity 
for  the  American  editor  to  introdm«,  but  he  ha^  endeavored  to  insert  whalev.'r  ha:*  iiince  appeared, 
together  with  i«uch  matteri*  a<  bin  experience  has  !«hown  'him  would  Im  desirable  Ibr  the  Am.;rifaii 
student,  including  a  large  numl>er  of  illustrations.  With*  the  sanction  of  the  author  he  ha^  addr'd 
in  the  form  of  an  appendix,  some  chapters  fri>m  a  little  ''Mniinal  for  Midwivei*  and  Nurses,"  re- 
cently i«i>ued  by  Dr.  Churchill,  believiiig  that  the  tietails  there  presented  can  hardly  fail  to  prove  ol 
advantafre  to  the  junior  praetitioner.  Tne  re<ult  of  all  these  auditiiMis  in  that  the  work  now  eoii- 
tainiji  fully  one-half  more  matter  Than  the  last  American  edition,  with  nearly  iMie-half  more  iliu>* 
trations,  no  that  nitwithblanding  the  ude  of  a  Mualler  type,  ibe  volume  coutaiiM  almost  two  hundred 
paires  more  than  Iiefbre. 

No  etibrt  hart  lieen  s^mred  to  secure  nn  imprm'ement  in  the  mechanical  execution  of  th*f  work 
etpnil  to  that  which  the  text  has  re«reived,  and  the  volume  is  ctmiideiilly  presented  as  one  i*f  Mie 
haiuUomest  that  has  thus  far  l>een  laid  betbre  the  American  prole>sion;  while  the  vt>ry  low  priiw 
Al  which  it  iaollered  »houJd  secure  Ibr  it  a  place  in  every  lecture-room  and  ou  every  udice  table. 

A  better  book  in  which  to  learn  thrie  important  Were  we  redaced  to  the  neoeaalty  of  having  bmt 

pomtfl  we  have  not  infttliao  Dr.  Churchill's.  Kvrry  mt  work  on  midwiferv,  and  ]i«rm/fled   lo  rAooAt, 

pngr  of  it  is  full  of  instruciutn;  thr  opinion  of  hII  tfe  would  unhesiuitinfrly  take  Charefaill.— IFiittorfi 

writers  of  authorit)  ia  f^iven  ou  queations  of  diffi*  Ifed.  and  Surg.  Jonrnal. 

cnlty,  as  well  as  the  rfi reel i«in«  and  advu-e  ot  the  ,^  j,  impossihle  to  conceivs  a  more  nsefol  and 
l«irncdiiutnorhini.elf,  towhichheiuld.theresuli  .^        ^   „i„u,^|  t,,.^   Dr.  Charchill's  Practice  ol 
of  ■liiti.tical  inquiry,  putting  sUtistu s  ni  their  pio  >|i3wifery— FfM-iiMtai  Af^dical  Jeumal. 
per  place  nnd  riviug  ihein  tlifTir  uue  weight,  aud  no  ^           .      .                 ...                              ^ 
more.    We  have  nrver  resd  a  b(H>k  more  free  from  ^  Cortamly,  in  our  opinion,  the  very  Deac  work  on 
pnifessiiinal  Jealougy  than  Dr.  ChurchilPa.    It  up-  he  «abjccl  which  exists.— iV.  y.  Annnlttt. 
pemra  to  be  writren  with  ihetraedeaignof  Kbooknn  No  work  holds  a  higher  position,  or  is  more  de- 
medicine,  viz:  to  give  all  that  IS  known  on  the  suit-  serving  of  being  placed  in  the  hands  of  the  tyro, 
jectof  which  he  treats,  butii  theoretieiilly  and  prac-  the  tidviiuocd  stadeat,  or  the  praoLitiouer.— itfii<£iea2 
Civslly,  and  to  advance  such  npiuituis  of  uis  own  us  ExathiMur. 

he  hclievt «  will  braetit  rat  dicul  sniuce,  and  insure  previous  editions  have  been  received  witt  mark- 

thr  snfety  «»f  fhr  pjitient.    ^^  e  huve  said  rmiugh  to  ^j  (tivoT,  and  they  deserved  it :  but  this,  reprinted 

^""/••y.f" 'he  profession  that  this  biM.kof  Dr  Cimr-  ,Y,„n  m  very  late  Duhlin  edition,  carefully  revised 

ehill's  IS  Hdinirsbly  united  for  a  b.»os  of  rcfrrence  ^^^  brouRhl  up  by  the  author  to  the  present  timr. 

f..r  luc  priiriiiii.ner,  m  well  us  a  t^-xt-bojik  tor  the  j,,,.,  pr,,ent  an  unusnally  accurate  and  4ble  expo- 

studii.1,  and  we  hope  it  mny  be  txtcii«ively  pur-  „iti„„  ^,f  ^^^^y  important  pariicular  -luhruced   iu 

cha»ed  amongst  our  readers.    To  theni  we  most  the  deimrtment  of  midwifery.   •    *    Th«  rlrarmss, 

strougly  recommend  U.^Dubltm  Mtdteal  Prtts  directut-ss,  and  precision  ofits  temehiugs,  togciJier 

To  bestow  praise  on  a  book  that  has  received  such    >y>»h  ''"» '^[''11 '.'^"l!'""*  "^  ■»«*'••» '^'^J  r^r*^?*'  ^'''^^ 
markedapproWionwould  be  superfluous.  Weneeo    its  text  exhibits,  have  served  h>  p  iiceilnlready  in 
only  say,  therefore,  thut  If  the  first  edition  was  i  ^»»e  (•'««"■*  ^»ttk;[;f  Jf^^'f-J"  ihuJeparimeu 
thought  worthy  of  a  favorable  reception  f  by  the'  medial  science.— JV.  O.  M«d.a^  Surg.  Jonmai. 
Beuicai  public,  we  can  confidently  amrm  that  this  ,      In  our  opinion,  it  forms  one  of  the  best  if  not  the 
will 'be  found  much  mi»re  so.    The  lecturer,  the  ;  very  best  text-biM>k  and  epitome i>f  obstetric  scirucs 
practitioner,  and  the  student,  may  all  have  recourse  '  which  we  ut  rrt^ient  possess  In  the  Knglish  lan- 
lo  its  piges,  and  derive  from  their  pernsal  mnch  in-  j  gntL%f..^Mamtklf  Journal  of  M^dieml  Scunct. 
terest  and  instmetion  in  every  thlBgrcIatinr  to  theo.       q,^^  clearness  and  precision  of  style  in  which  i  t  is 
reticnl  and  practical  midwifery.— 2>tiAa«  QuarUrlf    written,  and  the  greatainounti.f  statistical  rrscarch 
Journal  of  MMxtml  Setmes.  |  ^^ich  it  eontHtns,have  server!  to  place  it  inthe  first 

A  work  of  very  great  merit,  and  sYich  as  we  can  ;  run k  of  wurks  in  this  depurtmentm  medieal  scienoe. 


tonfidently  reeommend  to  the  study  of  every  obste- 
tric practitioner.— LoiMffm  Mi4tca/  Crtfssils. 

Few  treatises  will  be  foand  better  adapted  as  s 


~iV.  Y.  Journal  s/iAf^duiiu. 

This  iseertainly  the  most  perfent  system  extant, 
(t  is  the  best  adapted  for  the  purposes  of  s  text- 


text-b4»ok  for  the  student,  or  as  a  manual  for  the  '  90ok,  and  thnt  which  he  whose  necessities  confine 
frequent  consultation  f>f  tlie  young  practitioner.—  I  lim  to  one  biMik,  should  select  in  preference  to  all 


J.M«ftca»  Mtdical  Jcumai.  i  ithers.— So«xA«ni  M*dical  and  Surgical  Journal. 

BT  THK  SAMK  AT7THOE.     {LtUftly  FuMinhfid.) 

ON  THE  DISEASES  OF  INFANTS  AND  CHILDREN.     Second  American 

Edition,  revised  and  enlargt*d  by  the  author.    Edited,  with  Note«,  by  W.  V.  Kkatino,  M.  D.    Id 
one  large  and  handsome  volume,  extra  dulh,  of  over  700  pages.    $3  00. 

In  preparing  this  work  a  second  time  for  the  American  profession,  the  author  has  spared  no 
labor  in  giving  it  a  vei^  thorough  revision,  introducing  ^everul  uew  chapters,  and  rewriting  oihi'rs, 
while  every  portion  of  the  volume  ha^  been  bubjecLed  to  a  »ev«re  iM'iriiilny.  The  etlbrts  o\  Mie 
American  editor  have  l«een  directed  to  supplying  such  inibramtioii  ralalive  to  matters  fieiMiiiar 
to  this  country  as  might  have  escaped  the  aticiitiiHi  of  the  author,  and  the  wiiole  may,  tlmre- 
fore,  be  safely  pronounced  one  of  the  uio'^t  complete  works  on  the  '«uhj«?(*t  accessible  to  The  Ame- 
rican Professi<m.  Hy  an  aittiratitin  in  the  >ize  of  the  |Hiue,  the<«e  very  exten.^ive  additioiib  have 
been  accommodated  without  unduly  increasing  the  size  of  the  work. 

BY  TUB  8A.\:E  AUTHOE. 

ESSAYS  ON  THE  PUERPERAL  FKVKR,  AND  OTHER  DISEASlia  V^*- 

<?IJLIAR  TO  WOM EN.    Selected  from  the  writin^.s o\  Ht\\S*Yv  K.\\\Viv\t*  v**"^^'^*^^ ^"^"^  ^^^'^^  "^^ 
t he  Eig  hteentii  Century,    la  cue  neat  octavo  vo\ume ,  «x\.ni  c\o\Yi ^ oV  «lV%v\  \Tft  7*%«^»  ^?^  ^» * 


BLANCHARD   Se   LEA'H    HlfUICALi 

CHUnCHILL  (FLEETWOOD),    M.  D.,   M.  R.  I.  A.,   I(«. 
ON  THE  DISEASES  OF  WO^ytEN ;  mdading  those  of  PmeDuie;  nl  Cttl 

bed.  A  newAnwtiMnaliiiiin.revisedby  ihe  A«ihop.  Wi|h  Nolps  and  A^itiou.krD  fa 
oisCoNOTI,  M-U  .■uiliurot  "A  Pr»clie»l  Treaiiw  on  Ihc  UiMtupK  crCbildnD.-  WkkH 
torn  illDilniliunE.  In  onelarfe  and  handsnineoclavo  vninme.  rxlrs  elol  h.  «f148  pi 
Thi>  cdilJOD  ol  Dr.  Churchill'*  very  populai  ireniKe  may  altnOKt  tw  lemed  ■  m 
Uuiruughly  hu  he  r«viH>d  il  in  every  porlioii.  ll  will  be  found  gicaily  cnlkrced,  aad  n 
bruughl  up  lo  the  miMl  rerwil  coniliiion  ol  ihe  «ubjeDt,  wbile  (be  Vi:ry  liandiiuiie  wriM  d 
tian>  inlruduced,  repr*Hraling  turh  palhvlo^ol  DOudiiiniiB  u  can  bv  M^}ctm^r^•f  tunn^H  pa 
aiWV«rfcBlurt!,anif  aOlifd  vbIubWh  WH^la^a■  lo  (be  yuunif  praciitjiHier.  Siu*  addiinw* 
peared  rferirable  Cot  Ihe  Amenain  aludeni  have'bctn  made  hy  Uib  edil»r.  Di 
Diarbcd  impinvemcnl  in  the  mechanical  cKeculion  krtm  ptme  with  iheadvancei 
irhjcb  Ibe  volume  ba«  undergone,  vhiletbe  price  has  been  liFpt  nl  <hr  t~'>rTn'-r  n 
llfluinpriMi,  asquHtioaabl|r,  o 


td. — Am  ■7*9'*- 


S!iVl"yTl 


—A  B*J  (■  9«ari.  JaaiMI, 


DICKSON  IS.    H.I,    U. 


ELEMENTS  OF  MEDICINE:  aCompendions  View  of  Pathologr  ud  7W 

- ..■  .  -        -TteBimenlof  Di8ea«e».    Second --■■■■'--    * 

al  750  pagvi,  eilta  clulh.     $3  7S. 


p*uiio«,  or  Ihe  Hietory 
The  NaaUy  deuand 


Second  eiUbon,  revianl, 


I"?: 


exhauFied  tbe  Gnl  edilion  ufthla  work, 

.. . .  miUalLCD  Id  Biippanuig  Ihat  a  volume  of  lhi«  cbnrsrler 
>f  practice,  Which  should  pr»eul  the  leading  principJi 


Hi,  il  embodiei 


I  perrpicuoui  niaaner.  Ditenouaibeied  of  unnwgnair  <a< 
-  what  is  mod  miuitile  for  Ibe  srudpnl  M  laui.Bdatt 
wants  wbea  obliged,  in  ibe  tlkily  pbIU  of  lua  pnfe^«,« 
m  Dia  memory  on  apecial  poinli.  The  etcar  and  altrartiVB  alyle  ol  tt«  aiHha  *M*n  M 
!  eB>y  or  ciimprehenfion,  white  hi*  lung  expcrleooe  gives  tn  hie  ler 
e  aoknuwledged.  Few  phyNciani,  indeed,  have  had  wider  o[HK>rl 
lenn,  and  Tew,  prrhapa,  have  used  tbein  lu  bvller  purpOMi.  As  i. 
lo  siudy  ajid  praeiiee,  the  present  edit  ion,  frvi«d  and  Woiiglii 
loiibllcM  niaiiilnin  lie  reputHluin  alr^vJy  nL-quired  as  ■  cuuJvt 


leBcbiiis*  an  a«bDt*y*MT 
ten  for  Bhttmtam 
ibe  tfwoll  irf  a 


atoHtt* 


DRUITT   (ROBERT),   M.R.C.S.,    ftc. 
THE  PRINCIPLES  AND  PRACTICE  OF  MODERN   SmtQERT.    Aw 

and  reviped  Ameriiran  from  Uweigblh  enlarged  and  improvetl  Li)ii<t.in  pdirion.     IlisMraKim 

four  liuDdred  sud  iJiirly -(wo  wood-engravings,    tn  one  very  taondttomclyurinled  odaran^a* 

ol  nearly  700  large  pagei.  extra  cloth,  (J  73.  , 

A  wort  wbjph  like  Dsuitt's  Sdkgbkt  has  for  lomany  ypar*  n Bi,.^,t  m-  .--".,*  ~r.  _■ 

iBg  faviirite  wilh  all  cUsMJB  oflhe  professiiui,  nr«d«  no  »peciul  !■  ■ 
lo  a  revired edition.     Iliionly  ueoeacary  loilali!  ibsl  IBC  au:i. 
worlc  Op  lo  iU  well  earned  reputation  of  preaenling  in  ■cin>'l 
oondllioii  or  every  departmeal  ol  feurgery,  cunsidend  biith  iiF  .1 

somoea  ofacompetenl  American  edilur  have  beenrmployed  iii  .  .-ii.  ,.. 
have  ercaped  the  nuihor'a  allenlion,  or  may  prove  ol  (errim  ti>  itir  .Ai»<rriruii  prani:u^t  ■<■< 
.  levcral  editions  have  appeared  in  London  siDoe  Ibeiuui:  of  Ibe  lasi  Aaierii-aa  nfirUM.  ikait^ 
bOK  had  Ihe  benefit  of  repealed  revisiooa  by  ihe  author,  resulting  in  a  rery  iaoraugk  ai'vrwm  mi 
inipiuvemenl.  Tbe  eitcnl  ol'  Ibeee  addition*  may  be  etliDialed  frum  the  lau  thai  it  bo*  ••■■■ 
about  one-lbird  more  mailer  than  the  previous  American  edition,  and  iliai  notwilluwadav  IM 
adoption  ol  a  fmallerlype,  llie  pages  bave  been  IncrenKd  by  abnui  one  h"-  '     '      -  -         ' 


hundred  and  flfly  wood-ci 


if  ilhlatration?. 


Wurli.  whieb,  printed  in  ihe  best  aly'e,  un  new  lyjio.  a 
regards  external  finish;  while  al  Ihe  VBr]^  low  pHce  alSxed  il 
vuTumes  aoceseibte  lo  the  prulesaion. 


Iifnslve  I  antklag  nf  rsai  f 


!t  of  tbe  an  have  been  broiigli  t  Sown  H> 

reenmindnbserTalinn.  Orthcn|Mratfnn> 

Ibleiunnktoohliibiy.    Tlia 

lai  sal  (UHHiia,  aad  the  illas- 

•an  biva  no  dlAiBHlty , 


i4  fVrit«i>  MiA'ia-C'iUrvrg 


i"3 


ID  ins  >ICMS\  BDinm  un  nuui  bh  nwEvi  n-  i  id  ■ 
i«TttieD  nanv  <i(U*BtiaiMn.aBaVsia\Bfia<«unHH^\V»iwa 
tbe«Honai«^(KJVB»aa".V«i4aMtatai»vr~^— ^*-- 

■iiigcT!.    Ob  oaiet»\is  ^VBS  <""  «.■"' 


tinwlf  lo  Ihr  tPiiilv   ,if  ni.ir-    l-njili 
Ltndtm  If*.  riHuawl  (..ttni.OcI 

word,  this  irighui  tdiUim  at  Dr. 


^H  AND   SCIENTIFIC    PUBLICATIONS.  Ifl 

DALTON,  JR.  (J,  C).  M,  O, 

PinfBi»r  o(  Pnnioli^fy  in  iht  CoIH«e  .if  PbriHi-mi,  ftr-y/  Vnik. 

A  TREATISE  ON  HUMAN  PHVSIOLOGr,d^«gncd  for  tlie  use  of  StuJcnta 

■ud  PrBuliiionrr*  of  Medicine.     Third  pdltinn,  reri-nt,  w)ih  nnrly  ihrw  hiindwd  i1li»lnilii>n<> 
iKi  wtHxl,     Id  Doe  very  beamtTuI  ocIbvu  volume,  or  700  psnh  exirs  clulh,  ti  73.     (Jiut  IC4i,dm, 

I  The  rupid  demand  lor  anniher  edilliin  ol  Ihii  Wnric  siifllriently  (hews  tbni  the  ■nlhnr  hi*  unf- 
waded  in  hit  eflbrln  (o  nrcHlura  a  IciI-IhhiIi  uf  glandanl  and  pcrmaocril  value,  embodyMa  within 
a  mndanile  eonipa»i>  all  llial  is  doBnitely  and  puailively  known  wiihfn  Ibis  d-imain  or  Uuniaa 
Pbyaiulusy,  His  bigh  repulaiinn  b>  an  ofiftiiial  ob'ar'er  and  Inresligilnr,  I*  a  ^larBiileo  Ihal  in 
■fain  reviling  i[  fas  baa  introduoed  whXeviT  in  nrcuKnary  la  render  It  Iharoughl*  on  «  Irvel  wflk 
Ilie  advanced  *rtence  or  Ibe  day,  and  ihla  baa  been  aoeoniplished  withoul  iinduiy  incrcaning  tbe 

No  exertion  ha»  been  spared  lo  mainlaia  the  biRli  atandard  nflypogrephical  Fiectitiob  whicb  haa 
rvnderad  Ibia  work  admiliedl]'  Diis  orilie  haudMiineiL  Tolumei  aa  yel  produced  in  Ibi9  munirjr. 

It  will  tw  lUB,  taarefurik  tkat  Dr.  Dallm'a  bail  ^nwn  oiiriaal  vwwi  aad  eipetioaati.  ti^elh*r  wHk 
afuru  bars  been  diraote^lowaiila  puircciuig  bii  adraire  In  •applywhaibacinddcredanmedaficisa- 
voibL    Tbe  addiuaaa  are  marked  by  tu«  uair  fca- .  eiu  la  IbeB'iledlliuo,  havi  already  nade  ibe  pre- 


BDeesaity,  aiid  it  witl  nn  dosbi  ha  r 
irly  •aijilil  rtiT  Ibaa  the  flrat.    Tbat 


■me,  and  reaifer  il  by  (ar  the  m<m  deiinble  text-  oine  eaierly  •aiiihl  Tot  Ibaa  the  flrat.  Tbat  l(  [■ 
book  na  ph^iolon  "•  p'aee  la  the  band*  of  lb<  ml  marelyareprlBI,  Willbeaaeft  rrun  the  aaihiir'a 
■(■deal  arblob,  ao  hr  aa  wa  are  awan,  ailati  ia  I  ■laumtal  of  tlw  foltawlBf  prlootaal  addili«aa  aad 
UaEngliab  laiigaaia,  or  jwrbaiia  la  any  other.  We  I  alieralloaa  whieh  ha  bai  iawa.    The  preaaai.  Ilka 


cemaieBdiBf  l>r.  i  the  lnlediiiaa;ia  prini«d  Ih  thahliknlalylaurib 
'■'-'■  '■ '-  ■ '    '  ~-'-Br'>arl,aBd  IbeinBalnIi'— .^-.._... 

authur  laleaded.— 1I*<M 

surnol,  March  e.lWl. 


•d,  aatlafieil  ai  vre  ale  chat  it  la  belts'  a«apied  tn    l>le  lor  their  elMrneii  In  eipreaalnc  nxuftly  what 
* --  "■ ■ ■• "'  "•-  '■'-■' '"  ■■■'■'-'■    ""■ -"      "— -•  Mtiical  awl  S—r'- 


Il  ia,  ihetefare,  ao  diapaFajtemeiil  In  the  ntay  luIRoe  ii  tniay.ilioltheyirenumrrnfliaiid  Impnrt- 
bonki  BpoB  pByaiology.inoaleieellentiB  ihelidiy,  'am,  and  neh  aa  will  render  lbs  wcrl  alill  mi>ie 
(BaayibatOaltaa'iiilbenfilyiaialbatclvee  oalhc  ,  valeBbleaadaeeeptablelatbefnireaainBaaB  leara- 
•eieaN  a*  it  wa*  ka'owB  uihebeii  phlloanphera  let  andort^lMl  (rMllaenBlbiaall.iapoftaBihPaaeh 
(broaghoat  the  woild,  at  tbe  begiBaiiii  uf  iba  oar.  I  nT  medlekae.  All  that  waa  aald  Ik  aoaneiidaiiDB 
lealyaal.  llitaleaia  oonprehEsaive  bat  eiociaa  inrui*Kat<lBgapDrtl>eEiBladilioB,aBdtheBB|Miinr 
MetiOBi  Uw  Iheii  eitahUabed  hy  eaeeTlniinl,  or  (alylcDf  (he  iltaatralliaa,  aBply  iBllbefual  torseio 
MhnmetbDd  of  demmalralloa.  aBdaeialla,i>  aa  [  Uila.    No  belter  work  vapkyalalnRj  em  beplacad 

fl»aiibedlaeaBaioaufaueHladOTlhaon(MBlpaUlK  !  SDrfiial  Jawaaf,  M«y,lMI. 
BarelailiiBBiqae;  and  Una  ebaraetaNaUM  na        The,eaddlilona,wtuletaailfyfB,  lo  the  learnlai 
•ar  KB  law-buBk  witbiul  a  HVjl.  ^01  Ihw  who   „i  iBdaalry  of  Ike  aalhor,  raBdarihe  bnok  eieeM- 
>  w  aludy  phyuolDfiwI  MUtoeai  It  la  knawa  i-|.  n^,f  „  ,„  nioiUtraplale  eipn«(  of  a  ••) 

»„KMtaaseeadBlGBluntiara.  ABditiaphyai-l„s(,  of  whleb  Dr.Daltaa  li  dMhttaia  Iheal.lnt 
•loir  rtaa  oraaoited  IbM  llM  iU  the  foond^loB  rf ,  „p,;Miatlve  on  (hie  .Ida  «t  the  Allaatie_W,« 
•wrecl  patholocieal  kaowledKe;  aadtbii  in  loraia    o,,,„,  iti4  Kmi;  Kay,  I8B1.  ^ 

Ibebaaiaaf  ratiuBitl  Ibenpeallna;  ao  tlialpathiln-        ,  .    .,.,        ,  ..  ■    . 

-  I,  beeoma  at  pria.*  imperlaDsria  tba  I ,.  A  «eond  adllioa  of  lb Udenerrpdly  popular  wort 
nam  ol  oarevery-day  praeljeal  datiea. !  ha'iB*  been  wiled  fl.r  la  ihe  ajinri  ip.f,  „/  iwe 
>M  £■■(•>  AUt  IMl  yean,  Ibe  aaihor  baa  iBpiI.ed  di»clencie«,wli..-h 

nuiiai.auy.uni.  „|,t«l  In  lbs  fijroiBr  *«rBnB,aad  baa  Ihaa  nor* 


Ifcanrvfl'ii 
Thelreledi 


DUNGL180N,    FORBE3,  TWEEDIE,    AND  CONOLLY. 
THE  CYCU)P-<ET>IA  OF  PRACTICAL  MEDICINE:  oompriMngTrcatiBca  on 

the  Nature  wid  Trealmenl  of  UiMB#».  Materia  Medica.  and  TberBpeulica,  Uimbks  of  Women 
and  Children,  Uedical  Jurii'prudence,  tic.  &A,      la  four  lar^  niper-myWl  octavo  vnluaio*,  ol 
SaSd  double-columned  page*,  sirongly  and  handaomely  bound,  with  raised  band*.     914  00. 
■a*  This  work  conlain^  no  less  iban  Tour  hundred  and  eigbtecn  dixlinct  trealiMi,  Conlributed  tiy 

4iliy4ighi  diatinguiitaed  pbysiciuv,  rendeiuig  il  a  complete  library  of  relbrence  lot  Ihe  country 

pt.ciil.oBer. 

eaaV"","  leen,  lo    "■"   laago.go.-Bafali    --    "      -■-     ■'-  -'--' 

diial  and  Surf  ualjtamal. 
Fm  refeteaee,  II  la  above  all  price  to  every  prae- 
ttUoaer— Wi'Un  L««i. 

l&Mn  jHnal  t/  K'dliiM  aitd  Burf 
'  Il  haa  been  to  a*,  bulk  aa  learner  anii 
Etora  BSJ?JiirmedX™i.'Mh!b'^", 


„..  m«..r,nr  ..  »o>Di»..  IB  uv  mo..    ISSum 
^^oSa'lijhT^Sltditnl'BamSirl?  """  ""'  I  *miri< 


,  £dinbBtib,  DubllD,  and  Olnaa'W.  It  is,  le 
l,tb>(Teatnerilo(ltilBWorklfi.tlliTprine>pa 
lies  have  bees  fBraiabed  if  ptarlliioiiEr.  wh, 
g  not  onlydefotMi  espeelal  aiieaiii'n  ri>ihedlt 
a  abnat  whicli  they  have  W'iliFB.  I.ui  hxn 

eal  aeqaalBHaee  with  theao  and  wboae  lepnuii^i 
Bm>r  Ekairsompeieacy  juatly  u 

eawiil  high  and)iulaailiurii|r  — 


;PBWRe8-8  COMPREHKNSIVK  8YBTEM  OF 
■rowiPKSY.  IllBBtrated  by  oeFBBl'<Bal  caaea 
■^Bd  maay  ODfiaTiaga    Vwainb  adtiiiB,  wilb  the 


AND  MKD1CAL  TREaTKEMT  OF  CHILI) 
Re.'V.  The  laii  eriilioa-  Is  one  volume,  ncuvo, 
riinoluUi.mpitM     ««( 

"»  THEATIse  ON   THF.  OlftK*A«;b 
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0UNQLI80N    (ROBLKV),    N 

PiaTnMr  or  liHtltatea  of  ItKllelBe  In  lbs  Jeffcrw»  H«di« 

VTEVr  AKD  UTtliAIiaBD  BUT 

MEDICAL   LKXTCON;   a.  Dictionary  of  Medical  & 

Eiplanalioo  o(  Ihe  VBriuui  SubifCls  «nd  Term*  of  Analotny, 
Therawuiic*.  PhBriiiBc--.logv,  PhsrmBc-v,  Surgery,  ()l*ielric«, : 
ic,  i»mi<-eHolClinmie«ndnrMinep»!WBieri.;  Formulfe  for 
PreparaiiunH,&p.  Wiih  French  and  other  SynonjrmeB.  R« 
In  one  very  large  and  hand«ome  iwiiuTo  voliUBe,  of  81H  doubl 
strongly  bound  in  leiihei.    Price  %*  00. 

E«pecial  cere  han  been  devolfd  in  the  prpparalion  of  Ihiiet 
WonEy  a  Pi'miniiance  olihe  vtry  remartable  favor  which  it  I 
sale  of  FtrrEEN  large  eJiiiim*.  and  Ihe  con^lnnlly  incren-ing  di 

pttstrnl  reviKion  lo  introdiKT  whatever  might  be  nceew^ry  "  to 
be— ifnot  indii-pcnsttliie— leveon,  in  which  Ihe  utmient  may  t 
every  term  that  taa«  been  lepriiimated  in  Ihe  nomenclature  ui  lb 
large  additiiin*  have  been  found  reciuinite,  and  the  extent  of  Ihe  i 
from  the  fael  that  abmil  Sii  Twoi'siTin  fubject"  and  lerma  have 
demgihe  whole  number  of  delinllionF  about  SriTt  THO<>BAn>, 
ber  of  pages  baa  been  iacresMid  Gy  nearlv  a  hundred,  nolwfthFti 
ol  thepaoe.  The  tnedieal  prean,  both  in  thia  country  and  in  Eng 
dn-penHable  to  all  medical  atudenla  and  praclitioneri.and  Iba  piei 
thai  enviable  repiKuiiim. 

The  publi>her><  have  endeavored  to  render  the  mechanical  sie< 
nnivernal  ii*e  in  daily  reference.  The'greateil  care  bnii  been  ext 
accuracy  so  neceKriry  in  a  wort  of  the  bind.  By  the  small  bnl  < 
an  immenM  amonnt  ol  matter  Ih  coodonKed  in  iiR  IhiiuHnd  ampli 
found  sironK  and  dnrable.  With  all  ihcK  improvement*  and  enli 
a  1  the  former  very  moderate  rate,  placing  it  within  the  reach  of  i 

nmnnof  tbefln«alkedltiin    taJliiti  la  his] 

«  la  mediaNlteTBlBrs.    Mds    of  IIm  kind  In  i 
wooiuniraiyaBppnHanarwiaataataMnrtlie  pre-    March,  IMS. 

RniAieleBilrftillexpliiBaliiiaof  aver)  mcdieal  (ara,    (jnua,  and  rem< 

anclc<.rTocli..B..fth8enliriw«rk.    UiamlyBHta-  Janl,™i3n] 

aary  to  aanrmneaUieaitvealnfiliii  edition  tnnmke  .i.t.  ihonaaW 

II  ivenpy  Ihe  place  oflhe  preeedingiins  nn  the  table  ^„.'.  .iHnnleta 

orrver)'DiRlic>ln»R,Hitlawith<>utdnahtthcb»i  »rmlBi4wv  « 

and  inn.ie<>nipreh«n>iTew<.rlinrtha  klndwhleh  hii  "jSL.Lrffii'iii 

eirerappearKl.— En/irf.««^.Jfliir«.,  Jan.  1MB.  J,  j^  naiwa. 

akiirul  indgment,  and  rait  phyilcil  labni.  ihal  will  niele  Motlcal 

perpflaaie  the  nan*  of  the  aathnr  mors  crrclDally  Theamnuntirf 

than  any  poHible  rieriea  of  anna  nr  mrlal.    Dr.  kal  bralnwtd  i 

Diin«iiaiiBrieanw«t*ethBB«B  noionlv  of  the  Ame-  IwnnlBg  and  n 

Vori*  J«.  flt<W(*-C*fr.  A«pttw,jBii.  1SG8.  '~  tinnBreanaeec 
AMallcal  Dieti'iBBTybcIIeradaptedforthai 

ibaneler  which  plaeei  1. 

il  wMnpatitioB. — Am.  Jtnm.       Itlaihefbaa 

[  need  only  aay,  thai  the  addition  of  >,<I00  new    t,"*,'.?" ",''"! 

1,  wilh  their  aeeompanyiniE  drflailioaa,  nay  be    »««W|'.  ■»"- 1 

wvmrk,  hyllielf,  ^We  have       A  varyperft- 


_  _  J    than  tUa^-SI. 


cianined  the  Dietlnnaryaitcniively.andare  mnal  niiiat  peifeet  ii 

happy  to  prnnnuaea  it  uariTallad  of  it*  kiad.    The  Sarf.  &p>rMr 

arnditiiiB  diapiayed,  and  the  aitianrdioaiy  bdualry  it  j,  aow  emj 

wbirh  nail  have  been  denaadtd,  is  ita  prtparaiinn  ihe  Enitliah  Ian 

and  perfeetina,  redimaJ  to  the  luting  araail  of  ita  ww  .-W.  H.  « 

fHiablt  at  the  preaent  day,  to  alt  who  w.ihW  find  5,|'iJj  ™^^ 


"wVirt  lii;.  ■  ■"•  "I"' 
priidnce  Itarmln  Ihe  perfeei  manner  of  thia  example  I      Themn 


THE  PRACTICE  OP  MEnCWE.    A  Trapse  oi 
rmpcinici.    ThitdS&iV\Da.    kbWo\«ifA<nUi,vo WuiiM«,le«i 
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• 


DUNQLI80N   (ROBLEY),   M.  D., 

Profesaor  of  Inttitntei  of  Medieino  ia  the  Jeffenoa  Medieal  GoUege,  Philadelphim. 

HUMAN  PHTSIOLOGY.  Eighth  edition.  Thoroughly  rcviBed  and  exten- 
sively modified  and  enlarged,  with  five  hundred  and  thirty-two  ilhwtrationn.  In  two  large  and 
handsomely  printed  octavo  volume*,  extra  cloth,  of  abou  1 1500  pages.    $7  00. 

In  revising  this  work  (or  its  eighth  appearance,  the  author  ha^  spared  no  labor  to  render  it  worthy 
a  continuance  of  the  very  great  favor  which  ha?*  been  extended  to  it  by  the  profession.  The  whole 
C(Mitenti«  have  been  rearranged,  and  to  a  great  extent  remodelled ;  the  investigations  which  of  late 
years  have  been  so  numerous  and  !<o  important,  hare  been  carefully  examined  and  incorporated, 
and  the  work  in  every  rei*pect  has  been  broiight  up  to  a  level  with  the  present  state  of  the  subject. 
The  object  of  the  author  has  been  to  render  it  a  conciw  but  comprehensive  treatiM,  containing  the 
whole  bodyofphj'tiiological  science,  to  which  the  student  and  man  of  science  can  at  all  times  refer 
with  the  certamtj^  of  finding  whatever  they  are  in  search  of,  fully  |Ke<ented  in  all  its  aspects;  and 
on  no  former  edition  has  the  author  bestowed  more  labor  to  !*ecare  this  result. 

We  believe  that  it  eantraly  be  said,  no  more  com-  i  The  best  work  of  the  kind  in  the  Eagliak  !%■• 
plete  repertory  uf  facta  upon  the  subject  treated, ,  gaage. — SUliman^t  JourtuU.  ^ 

can  anywhere  be  found.  The  author  haa,  in»re«»ver,  |  y^^^  preaent  edition  the  author  has  made  a  perfeet 
that  enviable  tact  at  deacription  and  that  facility  mirror  of  the  science  aa  it  is  at  the  preaeat  hoar, 
and  eaao  of  ezpreaaion  which  render  him  peculiarly  ^,  ^  ^^^^ij  „pon  phyaiology  proper,  the  acience  of 
aceepuble  to  the  eaaua  ,  or  the  atudi.>ua  reader,  thefnnotionapcrformedby  the  bt>dy,  the  atudent  will 
This  faealty,  ao  reqniaite  ia  aetling  forth  many  fi^a  it  ,u  jj^  wiahes.--fr«Aci7/«  Vaam.  ^  Mtd. 
graver  and  leas  attractive  aabjecta,  lenda  additional       mu.i.i.  a  ^         ^  ^         ^t  ^  ^ 

eharmatooae  always  fascinating. -Bmcm  M$d.  .  That  he  haa  succeeded,  moat  adrai rah lysacoeeded 
mnd  Surr  J9urmal  la  his  purpose,  is  appMarent  from  the  appearaaee  of 

*'  «  an  eighth  edition.    It  ia  nowthevreateneyclopedia 

The  most  complete  and  satiifaetory  system  of !  on  the  aubjeet,  and  worthy  of  a  plaee  ia  every  phy- 
Phyaiology  ia  the  English  language. — Jjnsr.  Jf«d.  I  aieiaa's  library. — WttUru  Lamett, 
Jowmml.  I 

BT  THS  BAMX  AUTHOK.    (A  ttew  edition.) 

GENERAL   THERAPEUTICS   AND   MATERIA  MEDIOA;  adapted  for  a 

Medical  Text-book.  With  Indexes  of  Remedies  and  of  Diseases  and  their  Remedies.  Sixth 
Edition,  revised  and  improved.  With  one  hundred  and  ninety-thrte  illustratiooa.  In  two  large 
and  handsomely  printed  octavo  vols.,  extra  cloth,  of  about  1100  pages.    Z6  00. 

In  announcing  a  new  edition  of  Dr.  Dnngllaon'a  t  The  work  will,  we  have  little  doubt,  be  bought 
General  Therapeutics  and  Materia  MedioH,  we  nave  ■  and  read  by  the  majority  of  medical  atudents;  its 
no  worda  of  commendation  to  bestow  apon  a  work  ,  size,  arrangemeat,  and  reliability  reeomaend  it  to 
whose  meriti  have  been  heretiiforc  ao  often  and  ao  ;  all ;  no  one,  we  venture  to  predict,  will  atudy  it 
jo atly  extolled.  It  muatnot  be  auppoaed,  however,  I  without  profit,  and  there  are  few  to  wbom  It  will 
that  the  present  is  a  mere  reprint  of  the  previous  j  not  be  in  some  meaaure  useful  as  a  work  of  refer- 
edition:  ttie  character  of  the  author  for  labori(»aa  \  ence.  The  youn^  practitioner,  more  oa(»eoiaIl]r>  will 
reaearen,  judicioua  analyaia,  and  clearneaa  of  ex-  ;  find  the  cipioua  indexea  appended  tothia  ediiion  of 
preaaion.  is  fully  anatained  by  the  nnmeroua  addi-  ■  greataasiatancein  the  aelrctionand  preparation  of 
tiona  he  biia  made  to  the  worfc,  and  the  careful  re-  :  auitable formulce.— CiUirlMlsa  M*4,  Jeum.mmd  Rs* 
^sion  to  which  he  haa  aubjected  the  whole. — N.  A.  eicw,  Jan.  1658. 
Jfadwe-CMf .  iUetcw,  Jan.  180.    .  '    . 

ST  THi  BAMS  ATrTHOR.    {A  nsw  Edition,) 

NEW  REMEDIES,  WITH  FORMUIl®  FOR  THEIR  PREPARATION  AND 

ADMINISTRATION.  Seventh  edition,  with  extensive  Additions.  In  one  very  large  ootave 
volume,  extra  cloth,  of  T70  pages.    $3  75. 


The  rreat  learning  of  the  author,  and  his  remark- 
able industry  in  pushing  his  reaearchea  into  every 
aoaree  wheaee  informa  tion  is  der  i  vable,have  enablM 
him  to  throw  together  an  extensive  bmss  of  facta 
aad  Btatemeati,  aeoAmpanied  by  full  reference  to 
^^  aathoritiea;  which  last  feature  readera  the  work 

dlse^M^Md  7oVremSrMTX^irbi87o;nd  gSiUy  ti   praclicallv  valuable  to  inveatiMtora  who  deaire  to 
aahanee  its  value.— iV«»  York  dUd.  amM4tu.  |  examine  the  original  papcrs.-r44.1in«ru««Jo«rm«| 

^Paamumr. 


One  of  the  most  uaef^l  of  the  author's  works. — 
BouiJUm  Medical  tmd  SurgietU  Jouruml. 

This  elaborate  and  useful  volume  should  be 
foand  in  every  mediral  liHmry,  for  aa  a  book  of  re- 
fereaee,  for  phyairiaaa,  it  ia  unaurpaaaed  by  any 
other  work  in  exiatenee,  and  the  double  index  for 


ELLIS  (BENJAMIN).  M.  D. 
THE  MEDICAL  FORMULARY :  being  %  Collection  of  Presoriptions,  deiiTed 

'from  the  writings  and  practice  of  many  of  the  most  eminent  physicians  of  America  and  Europe. 
Together  with  the  usual  Dietetic  Prenurations  and  Aptidote»  for  Poisons.  To  which  is  adoed 
an  Appendix,  on  the  Kndermic  use  of  Medicines,  and  on  the  um  o(  Ether  and  Chloroform.  The 
whole  accompanied  with  a  few  brief  Pharmaceutic  and  Medical  Observat  ions.  Eleventh  edition, 
carefully  reviHsd  and  much  extended  by  Kobkrt  P.  Thomas,  M.  D.,  Professor  of  Materia  Me- 
dica  in  the  Philadelphia  College  of  Pharmacy.  In  one  volume,  8vo.,  of  about  350  pages.  $3  ISO, 
{Just  Ready.) 

On  no  previous  edition  of  this  work  has  there  been  so  complete  and  thorough  a  revision.  The 
extensive  changes  in  the  new  United  States  Pharmacoptsia  have  neo4.>ssilnted  corresi>unding  alter- 
ations in  the  Formulary,  to  conform  to  that  national  Muiidard,  while  the  pr<^russ  made  in  the 
nuileria  medica  and  the  arts  of  prescribing  and  dispensin^^  during  the  la«t  ten  years  have  been  care- 
fully noted  and  incorporated  throughout.  It  \<  therefore  pre!<ented  as  not  only  wtirihy  a  continuance 
of  the  favor  i*o  long  enjoyed,  but  a^  more  valuable  than  ever  to  the  practitioner  and  pharmaceutist. 
Those  who  p<)S?(ess  previous  editions  will  find  the  additional  iiuitiei  oC  «>]iStf:SfeQX  wac^'tVwsaifiA  \n 
warrant  their  adding  the  present  to  their  libraries. 


m 


BLAROHARD   Oe   LEA'S    MEDICAL 


ERICH8EN   (JOHN), 

PcnTiuor  nr  Sarprrty  in  UniTerrrity  CDl|pf;c,  (.oBilcai 

THE  SCIENCE  AND  ART  OF  aUROERY;  BEraG  A  Triatim  OB  8 

IhjdBiib,  UiaBASCT,  *Nii  OprraTiobb.    New  and  improved  Anu^nmn,  fioni  Ihe  H 

and  carplu!ly  leviwd  LnndoD  ediciiia,     lltuitratcd  wilta  ovrr  four  hunilml  ei«ivi_, 

In  one  laraa  and  handBotne  oclav«  volBtne,  of  aii«  ihouKuid  closely  p'mlfd  oagn.tund^   ] 
»S00;  lealhei.raiKdbanda.     SS  00.  ;    1 

Tb«  vrry  dlptin^L'hrd  b*or  Willi  which  Ihiairoric  hk!<  been  receirrd  cm  holh  ntdeatf  Atil 
lie  has  MimulBlcd  ihe  aiitliiir  to  render  it  eren  more  «artby  of  ifac  pMUiun  wbinb  tt  hi 
Biiained  ae  a  alandard  aulhorlly.  Erery  ponloa  hw  been  carerully  revised,  nooien) 
have  brea  made,  and  Ihe  atari  walcbrol  care  baa  been  exercised  to  rendAr  it  a  cKa>|d> 
of  ibe  mmi  advanced  condiilun  orBUi^eal  aoience.  In  ih»  manner  ibe  work  h>»  L«xa 
•bnin  a  hundred  pap"'  while  Ihe  aerie*  of  Mi|[rBvinga  baa  bnen  ini're«»ed  by  in 
'  -■  fj^ug*-'--  '" — .  —  .-J  -  -( I-  --■ —  ,..___    ^_ 


rendering  il  one  of  Ibe  moatlboniiigbly  iJluflraled  Tuliiinea  belbre  Ihe  prafeuica.  Th 
Iheanlbor  having  rendered  onneoaa-ary  moal  of  ibe  nolen  of  the  former  A  merican  «dc 
ha*  bean  added  in  Ibii  eoimlry;  some  few  nolee  and  0«<uiailKl  UlustrKliuiu  hare,  M 
inlrDdnced  loelut^idate  Ameritiui  modoa  nf  pnelice. 

Il  [a,  in  our  hnmble  jndgneni,  decidedly  Ih*  b»i  nep  of  iheaprrsiion.  an  J  nn'  d^vfr^i 
>„i.  .,.^^^.^  ._  .L.  n — •:.,.  ijngniti-.   8lra!—  "      '  '  ■  .       .    .      _  . 


IhaljBHaBebbBokiaTenotBnKnripriHlandbTpDb- 
lio  itaEben  of  awSBTy  In  Uiix  etmniry  and  Ofiv    , 
■n'lUD     Indeed.  iluamalKiorgnal  aataiiiibairnl 

Ihe  lam  insnn  or  tweni*  yaara  a>  tiMi-beoKa  (Br  -!, 
■ediealaMdanla-ibliif  Ihe  «i1t  eat  ihai  evnii  >p- 
prarinaUf  u>  ibe  fBltlawBI  of  lie  pfAstlai  wanu  a( 
Tnnngnen  jaaleownnf  upontbettHilysritiiihranfh 
a  flbe  profeatioo.— WaumAur  .fflttd.  ati'' Sitrttrt 
luvalne  if  (really  enliancTd  hy  a  very  coplom 


Heading  bio  ihrotfh  every 


K'uMlU  Jimnna  I  a/  a 


PinftH 


.   D., 


If  t-oelarille, 

PHYSICAL  EXPLORATION  AND  DIAGNOSIS  OF  DISEASES  Al 
INB  THE  RESPIRATURV  ORGANS.  In  dqo  Urge  and  fakndaonie  octavo  *irii 
clolh,  636  pages,  t?  2S. 
We  repaid  il,  In  pninl  baih  oCiirninaFaienlaBdDf 

Ike  marked  ability  of  in  ITUlmenl  arthe  nblrett, 

aa  drillned  to  lake  llie  Ural  rick  in  works  of  Ihu 

elan.    SDfarasoaruirorinaltnn  i-ileads.II  basal 

Ehe  ilodint,  il  will  b«  Invalnable  LaDloirlni  np  the 


BpoBdiSenltpbeDomeaa. — StlfoJs  JHid.  JnnsaJ. 
IwnikororiainalDbaervalionnftheliirhestnifrll 

lirg*  uteni  npon  caaes  nnnierleaUy  rxanined,  (i 
earneaihearidfneeorearefhlsindvaDddiaFnniiDa. 
tinn  opoB  every  pafa,  Itdoaa  eredit  In  Ibe  aatbor. 
and,  Uirongh  him,  to  Ihe  nroTtMinn  ia  iMa  oonnlry 


upon  orisinl  obHTrall-a.  sa 
in«r}-ii.orTl.— JW.  T.lt^wmmlrf 
Imirable  boub.  and  hi 


— JTuAW 


This  vola 


leal) every  be 


Bpon  Ibeir  aaihars  and  entieh  it 
liify  Ihe  iciMitiBc  phyiieiwi  Iha 


Imwiitmee.  We  would,  boww,  ■tfaMcv* 
sicisaloatoBoaplseeil  in  hu  libruy.fn 


oih  by  young  sbiI  ojd £.»i>, 


X)  pBges,  eilra  clolh.     (3  00. 

'e  do  not  know  that  Dr.  Flint  haa  written  any-  ,  ferrlnc  to 

H  whlDbiinotBriLritej  bBlthii,]iiil '---"- 


_     ;'™"'  I  hi*  obserTaiiiiiii  »iid  ■uj!b-.'i.d..  .ai  mJ 

'•^""linrSw "'  ~ ~" 

the  aiatenenta  ars  aubatanlial 
made  with  aaali  aimnlieiiy  and 
oBt  them  tbeywonld  carry  en 

Wiib'Dtrii^al'ihS'i;  ulra?l«i  n _„  , „ 

heTeBob*aitatton\i>(a^\Bf:^;b>\Ui.V\mV%^<«ch\al     >io»v -■— .^i-,  — ^   -. .. 


Wah) 


MLt.\ft4»»nA,' 


»»y 


tttaesi^ 


\^s\:sj-5;j;-S,— 


r 


ASU   SCIENTIFIC    PUBLICATIONS. 


FOWNES  (GEORGE).  PH.D.,  tc. 
A  MANUAL" OF  ELEMENTARY  CHEMISTRT;  Theoretical  and  Practical. 

With  iHip  tiundred  anJ  ninefy-seven  illuMniliniiB.     Edited  by  Robiet  BaiDQKS,  M-  D.     In  una 
Ur^  royal  ISmo   volume,  of  600  page*,  eiira  clatta,  tl  IS, 


Dm.  Ben»  lone*  uid  A.  W.  Hofl 

eould  lug^*)  lo  keep  il  on  ■  leffei  wiin  loe  fapid 

r«|iii>ile  lo  IhiB  piirpnw  have  iiece«i'i luted  uieoiai 

^rork  hu  been  incKued  by  Bboul  6tty  pages.     A 

Mainuui  its  diatiaollva  chancier  )u  ■  caideii«aA  ID 

dMailar  DMraibeoreiioalfpaulaiia].    The  additk _, 

I  Meni  oT  Oifanie  Cbannnry.  wfaich  ba*  made  aiioh  rapid  p 

'  ni  e<|ual  ■tienlkMi  hu  bxen  be^iownd  oa  the  other  brvnche*  oi  ^ 

Horganie  ClMDiiiilry — lo  pre*enl  all  invei<ligBlion*  and  disooverie*  of  imporlance,  and  lo  ke<:p  op 

the  reputation  orthe  Toluma  a*  a  complete  manual  orihe  whole  icienfw,  admirably  adapted  for  Iba 

learner.     By  theni^e  of  a  "mall  bill  eiceudiiiEiy  blear  type  Ibe  mailer  ofa  large  octavo  it  compMHod 

Vilbin  Ibe  convenienl  aad  portable  limiii  ofa  moderate  riled  duodecimo,  and  al  lbs  very  low  ptoe 

UBxed,  It  IB  oSered  aa  Doe  «r  the  ctaeape*r  volumea  before  Itae  proteaaion. 
Pr.Fowsea'eicellnl  w 

WeiirBlwd  ererywlieri 


wbich  eiperianee 
Lvuure  of  chemioal  aciencs.  The  additiiina 
nent  of  the  page,  notwilhManding  which  l be 
IB  name  lime  evev  care  baa  been  lued  to 
al  for  tbeatudent,arrefitedorall  unneoeiNiry 
have,  of  oourae,  been  mainly  in  Ibe  depart- 
ritbln  ibe  Ibm  lew  year*,  biit 
il^i— Chemical  Pliy^ici 


■■iFliik  toBCBe.aad  la  TeryaeaBraUvadopieil,  we 

toUi  liUraryudaeiaaUGa^abrJiiMaihd.ytara. 

A  •tiailari]  raaDual,  which  baa  loag  anjoyad  Ibe 
npdtmlfin  oTerBbndyinf  mneh  kDt>wtn4feina>mall 
i^ce.    Theauihorhaiaehieved  thediflealtlaakof 

ake  withnal  briag  dry,  sdA  brief  wllha«l  being  toe 
dogmmliul or geuTal  -rtrr'n'a U,d.t»dSMfieml 


sheniali 


tfaepablic,  and  iti 
•ted  ai  the  b«l 

SregDrr,  or  Gneiia,  but  we  uy  I 
for  (tDdeati,  It  i*  areferable  to  an] 
dr»  Jen  >Hf  tf  Kidic^H . 

A  work  wall  ad^tad  to  tbe  Wania  of  the  aWdeal. 
It  il  an  BXUllesiaipOiiilon  o(  ihs  chief  doeiriaaa 
•adraelaurmadenetieBuiIiy.  Theiiieof  the  walk, 
and  nill  nore  the  eoDdeDied  yei  penpieaoai  ityle 
(b  which  II  ia  writlii,  ahmlvo  II  from  the  ehargea 
rerr  properly  arced  againit  inoit  mansali  letmed 
popnlar— XdiBtarrk  Ja-mal  tf  Mtdiial  BcUlHt. 


aTK  oy  TUBERCULOUS 
Hl.ai.M.R.C.S. London, 
WfLtTKNCR  iiF  pftEGNANCY  Ofi 


Wiaaiii,  M.D  ,of  Ed^ilnn.M 
J^ENALAFFKCTIOM?!  Il'i 


PISKE  FUND  PRIZE  ES3AV9 
FECT9  OF  CblMATK  ON'  TV 
SISEAflE.   ByKDni^HLai.M  R 

aadTHE  IWFl,tTK\rRnFPftE _.  _.. 

THE  DEVELOPMENT  OF  TUBERCLES     By 

FERQUSSON  (WILLIAM),  F.  R.  3., 

Pmfuanr  nf  Bnigery  in  Rlnt'*  Collere,  London,  Ac. 

A  SYSTEM  OF  PRACTICAL  SURGERY.    Fourth  American,  from  the  third 

and  cnlBTj^ed  London  edilion.  In  one  large  and  bcoutflull))  printed  octavo  volume,  of  abotil  7M 
pa|es,  witb  393  handBoiDe  illual rations,  leaiber.     K  90. 

GRAHAM  (THOMAS),  F.  R.  8. 
JTHE  ELEMENTS   OF   INORGANIC   CHEMISTRY,  including  the  Applies. 

lioaaofthe  Science  in  IheArlB.   New  (md  much  enlnrged  edilion,  by  Masat  W»TTaand  Roaial 
BuDBES,  M,  U.     Cnmi^cte  in  one  laige  and  handsome  octavo  vofume.  ot  over  600  very  large 
page*,  with  two  hundred  and  thirty-two  wood-PU(»,  eiira  ololta,     S4  50. 
4*.  Pari  11.,  compleling  the  work  troni  p.  431  lo  end,  wilfa  Index,  Title  Mailer,  ke.,  may  be 

hu  aeparale,  cloth  backi  and  paper  tidea.     Price  ti  30.' 

Frut^  Prtf.  E  H.  Htriftrd,  Htnard  CttUft-  latr.'rd  to  be  withoBtlhIa  edition  nrPinf.arahaia'a 
Ilhii  lOltiearlierandlmperrreteditioBi  been  ^'»">'BU'— SiKtaus'l /«raal,hUrcb,  lUS. 

kmil'ar'lo  me.  and  the  ui^eltenee  of  in  pUa  and       Frtm  Ftt/  irdo.ll  Oihbi,  K.  t.  Ptn  AfdHHf. 

t!  slnrew  aad  eonplel^nrM  of  lU  diaouaalon..  The  work  liaa  adBiiableone  ia  all  reapeeu.aad 
»e  loBg  b«B  my  adu.ralioa.  |  ,^  repahllcallon  here  cannot  fail  to  eaerl  VpoSllv* 

No  reader  of  Engliih  worka  on  ihli  aelenee  ean  i  iBBDeacespDnthcprogteHDfBCleBCeinlliiaeoaBirr. 

GRIFFITH  (ROBERT  E.),  M.  D.,  ftc. 

A  UNTVERSAL  FORMULARY,  oontwning  the  methoda  of  Preparing  and  Ad- 

atinlslering  OSIcinal  and  otiier  Medicme?.  The  whole  adapted  to  Phyaiciana  and  Pharmacea. 
tiala.  8mm>HD  Edition,  thorougbly  reviaed,  with  aumerausnddiiions,  by  Kobikt  P.  Taoitai, 
M.  0.,Profeuarol  MalertaMedicu  in  iheShiladaisbia  Collefe  of  Pbarinacy.  Id  one  larga  taa 
■      ■  ■    ■   oraMpag««>,*>ableooI>iniaa-    U50. 

Iliawerltnr  sixbumlreil  and  &ny-ai 


me,  extra  cloth,  o 


■reii,  Prgf  ThMBii  haa  eertainly  "imptoved."  i 
wall  at  added  <olhi>  Formnlarv.  and  h»  rendered 
addiiiooaU*  draervjng  or  the- 

'  Wa  are  happy  to  (nnnanre  a  new  and  in 
•^hienef  Ihia,DBe  sf  lbs  moil  valuaMe  am 
wetkalhathava  enaniied  from  an  Anrrie 
■  weald  do  credit  lO  any  ooDntrr.  and  will  h 
Sdally  nMfblnABiapraeUIIani 
tetter  adapiedteiheirparpotea  ._  ..  ._ 
rtea— AeMtfm  Mid,  an^  Sttrf.  Jntmml, 

tllaoaaodhe  nwntasefWI  hookt  a  auaniry  praell< 
■onoeanpiiHiljly  bane.— Jfulital  CAnmiJa, 


'inaaieiiieiDeiihiicanhE  deaired  by  the  phyii- 

eior  phyiician.  la  rwiliy  [mmeaie,— Saaian  M«<. 
ttd  Stirf .  /abmaj, 

TbU  ediliun  has  been  (reaUy  imnrovcd  by  Ibe  re. 
itioB  and  apple  addiluina  of  Dt  Tnoniai,  and  la 
AW,  we  beUeie,  oaa  of  ifae  aoaii  compleic  work* 
<r  iu  klad  in  any  lairguaae,  Thi  adililiout  ameanl 
>  ahBBtaeveoiy  pagea,  and  on  effart  ban  been  (pared 
aineladeln  IhenaH  ihe  re"eni  iiaproTemrnii.  A 
mrt  efthla  kind  appear*  to  a*  Indiipeniab 

ecotaineQC-M •  '(.)«nmi»l  al  1IU4«™* 


Ifl 


BLANCHARD  fe   LEA'S   MEDI 


QROSS  (SAMUEL  D.),  M. 

FiDrM)or  of  SDrgcry  Im  tlie  JoIetHW  Medical  Cullege  i 

Enlnrg«d  Sditjon.    Preparing  for  early  p 

A  SYSTEM  OF  SUllGEIlY :  I'atholotricBl,  Diagnofii 

live,     lliu^lrtled  by  over  Twilv«  Hdnskkd  E»oit*vi>iGs.     1 

corufuliy  revired.   In  Iwo  lurga  aud  be  null  fully  pnnled  roj-iil  ocl 

The  cxhau-liuD  wilhin  fivo  yeurg  of  iwo  !ar^  /jilioM  ol 
a  wrjik  a.*  Ihii-  is  ths  bAl  evideura  tbat  tbe  aulhor  wiu  nul  . 
Willi  which  eiiKlcdurtk  conplele  Ainencui  SviIeid  ar  Diirgeri 
oeiWM'ar)'  ilelailii  and  in  all  iu  linmcheH.  Ttaai  be  baa  f-uicndeil' 
is  ttaown  001  only  by  the  rapid  rale  ol  tbe  work,  l)u[  kImi  by  Ibe  \ 
heA  b«e0  received  by  the  o^ana  ofiUv  proliSMtiun  in  Ibis  cuunlry  i 
ft  IraiitlBiKiu  is  nuw  preparing;  iu  llullaad — a  mark  ofapprecialiuo 
tific  work  BO  cxleoded  iu  eixe. 

Tbe  Buihor  faiin  not  been  insenilbls  tg  the  binilncM  (bo*  beilim 
Ibe  work  for  s  third  ediilun  hu  bat  Bpaied  no  paina  to  render  it  w 
bug  bven  rcixivt'd.  Every  puriion  m*  been  subjected  lo  cione  ei 
cienciee  appareiil  have  beeu  i>up|ilied,  aud  Ibe  renulu  uC  receol  | 
surgery  have  been  everywhere  inlroduccdi  whib:  Ibe  aeries  of 
enlarged,  rendering  it  line  of  the  inaKl  IhoroD^hly  iliiutrsled  wor 
To  arcum modal e  the>e  Very  rxTentive  addilion*,  the  forin  of  tl 
oelBvo,  HO  that  nulwithslundii^ihelncrreaelnlhc  mattei  and  vslii 
more  cimvenlenl  Ibun  before.  Every  eare  will  be  laken  in  the  pr 
execution  unexcepliunuble,  and  it  is  eou£ deni I y  expected  to  pruvi 
1.  plae«  in  even  toe  moil  limlled  library  of  the  praulitioDer  or  btL 

H»Dr.  GiOH  Htiafaetorily  Tal Riled  thi*  ohJeelT  .  Or  Dr.  Groai 
A  catuful  peiuvl  i>f  hi*  volume)  eaulile*  a«  to  sive  :  o»  mere  Itaaa  111 
ananawerin  theaffimialiva.  r^oliwly  Jiaabefiv«n  '  plete  wurk  tm  t 
to  tbe  leader  an  elabniate  tat  well-wf  lilan  aceiiaal  i  baa  em  been 
-  oC  hiaoum  vatleiperience,hutkehatiiitralleil  to  ^temalie  work, 
ciabiidy  la  hia  pagca  the  opiBiiDia  awl  pnctiee  uf  .  bat,  did  ear  n 
AaqtennalBlhlsaidntbereDantrlesaf  Ranfe.  The  ; some eilnuU r 
reanll  ha*  Bees  ■  work  of  laeh  eiiaiplrlraen,  that  It  nT  the  elaHlnl 
kaa  sii  aaperinr  l>  Ike  lyalmatie  tTHiti>u  on  lar-  iu  way  ia  whii 
gcry  which  have  emaiiated  from  Enfllih  arCimti-  I  QiMrwrJf /tan 
■enlal  aathnra.  It  has  beta  Joally  objecied  thai  .h.  -.„k  I. 
then  bBTB  been  far  r^'Xheinnplela  la  maay  mntial  aJ,,„?|[J  „! 
nrticNlart.  nany  of  ibem  havlM  hen  orReiekl  la  I  ^iTil  !^  r!!>,ir'. 

C r .,.'.  _.,i  i„p«tanl  rnfau  wbiek  sk.aM   "li*.  "S  S"X' 

ihwoika.    eoMiifUieinbaTebea' "^°^"  "g'„ 

.,  „ ,  _.        Withpleaanr 

iT,  (itaeia  equally  :  lni|-utleipate 

,_  Dr.  OroM  bai  aruidia    auih'ir  hua  fii(  i 


given  I 


of  Uie  I 

-..  f  tker  ha* 

an  UBUilMdOtory  an 


•hile  tke7  ha*r  laerelr  jtlaoped  ai 
— '"  — — y  aiwuDMl  ;iT,  (itaeia  er- 

thiaarrur,nadhai|>ruilaenlUieUv......._r.i^.c .—..    ..- 

thai  ha*  yetlaianf  frura.  tkepiaai  in  Ike  aeienee  and  I  ir 

BaeUeeof  aaT|pry.    I 
icttmary  of  Sarcerv, „ 

Uie  iBfurmtiini  that  Hr  nwr  reqa  i  le  fiw  hla 

apoear  tupciflunui  tci  aiid  aniithrr  wjrdj'bol. 
uBiy  dae  to  Dr.  liroja  to  alate  thai  he  hat  einbn 

tlie  inipnrlnnily  a(  ImBafetilai  iii  bia  piign  a  i 
numlwrut  engtavim*  from  I'^gli.h  and  "Iher 


nDeh,ttBi||bt  i  euoBtry,  and  i 


m-  )  deMttmrnti 


<lr*ilurij[iaalwuod-CBi*.  The  Wutkaltii(alb«r 
palronaga.— £eiul»  loacii,  Sept.  1,  IMO. 


ELEMENTS  OP  PATHOLOGIUAL  ANATOMY. 

revixd  and  trently  improved.     In  one  laige  and  very  bandsoui 

hundred  and  lilty  beaulifnl  iltuEtraiions,  of  which  a  large  nun 

extra  elotb.    S4  T». 

The  very  rapid  advanoes  in  tbe  Science  of  Patboln^ralAnaloi 
rendered  eneniial  a  ihoruu^b  mudificalion  of  Ibia  work,  wllb  a  i 
nenl  of  ihe  preneni  riale  ol  the  Hubjeci.  The  veryearetul  man 
executed,  and  ihe  amount  of  alleralion  which  it  haa  underf^ne,  b 
"  wilh  Ibe  many  cbnngvr  and  im  prove  meni:'  now  inirmliired,  Ibe 
a  new  treatise,"  wliile  tbe  eflonv  of  the  auihiir  have  been  nen 
eiecuiiiin  of  the  volume,  reudering  it  one  of  Ibe  handi-omeM  pru 

WeniiiaiHBeerelyeaBiralnlaletheanlhoroii  Ihe  ,  We  have  ben 
•arceurul  >Drii.ner  in  whieh  liehHtaeeanpllabMlkii  j  ral  aunaerinw 
pii'p.neil  iihirel.  Hii  himk  i>  miul  aduiraUy  c«]-  <if  affoidiai  ■  t 
anjated  tn  fill  ap  a  blank  whiek  haa  long  beniJcIt  In  I  atule  of  tke  titei 

all  claiin  of  Ihe  profeaiioa.  —  A-tJia  QaarMrly  '  dill; 
Jaws.  «/ Mill.  £ctnc(,  Nov.  iS37.  I  Cti 


I.,  Sept.  II 


&AGE3.    In  owt  li»ii4*anio  ocW.iovtAiaaft.'ei.vekftXsii.V-*''* 
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GROSS  (SAMUEL  D.),  M.  D.. 
Profeiior  of  Bargrry  in  the  Jeffirrion  Medical  Coll^f e  iif  Philmdelpliiii,  & c. 

A  PRACTICAL    TREATTSK  ON   THE    DISEASES,    INJITRTES,  AND 

MALFOKMATIONS  OF  TirE  UKINARY  BLADDER^  THE  PKOSTATE  GLAND,  AND 
THK  URETHRA.  Sei*ond  Edition,  revised  and  muoh  enlarged,  with  one  hundred  and  eighty- 
four  illu»tra|^oni».  In  une  large  and  very  huucUome  octavo  volume,  ot  over  uiue  hundred  page^, 
extra  oloth,  S4  75. 

PhiloaophicHl  ia  ita  deaiffa,  mrthmliral  in  ill  ar*  j  agree  with  ui,  that  tbere  ii  no  work  ia  the  Knf^Iiah 
rangemcntiHinpleandaouucl  III  iiH  |irMcticaldetJula,    Unguage  which  can  miiki:  any  juat  pretecai'iua  to 


be  lU  equal .~aV.  Y.  JournMl  cfM€dicin§. 

A  volume  replete  with  truth*  and  prii.ripl«'a  of  tha 
Qtmnat  value  intheinveatiKatiunof  thvae  diaeuBca.'^ 
WhiMtvrr  will  pemae  the  vaatamohnt  of  valuable  I  lifwrMOii  MMditmlJ9Ur%al, 


it  may  in  truth  be  auid  to  Ic-avr  aLMroely  nny thins  to 
bedeaired  on  ao  important  a  nyxhiavl.^ Boston  Mid. 
mtid  Surg  Journal . 


practical  information  it  cuniaina,  wiil,  we  think, 


work  of  Mr.  Gray  to  the  attention  of  the  medical 
proleaamn,  feeling  eertam  tliar  it  ahouid  l»e  rrg.irtird 
iia  one  of  the  moat  vaitable  rontribationa  evrr  made 
to  edurntional  literature.—iV.  Y.  Monthly  Rmvmw,- 
Dec.  1»59. 


QRAY  (HENRY),  F.  R.  S., 
Lecturer  on  Anatomy  at  St.  George*alloapital,  Londtm,  fte. 

ANATOMY,  DESCRIPTIVE  AND  SURGICAL.      Tho  Drawings  by  H.  V. 

Carter,  M.  D.Jate  Ueinonhtrator  on  Analomyat  St.  George*K  Ho*ipilal;  the  l)i^Mrctioii*<  jointly 
by  the  Author  and  Dr.  Cartru.  Se<:oiid  Amcriean,  from  the  ^ec()nd  revised  and  iniproved 
London  edition.  In  one  niagnifi(.*eut  imperial  octavo  volume,  of  over  SOO  pa^b,  with  3bo  largfu 
and  elal>orate  eng:raviugA  on  wood.    Price  in  extra  cloth,  $7  Ou. 

The  !«peedy  exhnnMion  of  a  lar^e  edition  of  thi»  work  is  sufllrient  evidence  that  it^plan  and  exe- 
cution have  lieen  found  to  pres^rnt  Kuperior  practical  advautaj^'it  in  fauililuiiiig  the  htudy  of  Aiia'n- 
my.  In  prei^enting  it  to  the  proieMi^ion  a  MPond  tune,  the  author  has  availed  liim'<elf  of  tiie  op|K>r- 
tuiiity  to  hupply  any  def1oiencie«  which  expcrien<«  in  its  u>e  had  hhown  t«i  exl>t,  and  to  coinN-t 
any  errors  ot  Jetuil,  to  which  the  firi*t  e<1iiion  of  a  Hcienlific  worit  on  »o  extenKive  and  c*onip!r(*u'cd 
»  ocienre  i*  liable.  Tlie>e  iinprovenieiiti^  have  resulted  in  stoiiie  increase  in  the  niie  of  the  volume, 
while  twcuty-»ix  new  wood-cut*  have  been  added  to  the  l)eaulifiil  i<eried  of  illii.«tralioU!(  wh;ch 
form  (k)  dmlinctive  a  feature  of  the  work.  The  American  edition  hat  been  pai(i>ed  through  the  prt!*>a 
under  the  Hupervi^ion  of  a  competent  profeH^ionai  man,  who  huK  taken  every  care  to  render  it  in 
all  re«pertH  accurato,  and  it  ii*  now  prewntcd,  without  any  increuw  ol  price,  aa  filled  to  maiutum 
and  extend  the  popularity  which  it  has*  every  where  acquired. 

With  little  trouble,  the  huay  practitionrr  whoae 
knowledge  of  unat4>ray  may  have  become  obscured  by 
want  of  practice,  may  ni>w  reauacitate  hia  former 
inntomical  lore,  and  be  reiidy  for  any  emericeni'y. 
It  ia  to  thia  claaa  of  iiidividuHla,*iind  not  tu  the  atu- 
dent  alone,  that  thia  work  will  ulliinitt4.>ly  tend  t<»  ■      ,    ai.-      i  _  i  ^u  ».    r  \w     r> 

be  of  mnat  incabiulable  .dviuutse,  nud  we  ferl  aat-  \  ,  'V^*"  ^^•'^'.'^f  f**^"'*  '*»«  ^'^^^J  "J  ^^^  ^"J'  «*« 
iafied  that  the  library  itf  tiie  innlu-ul  man  will  aoon    far  btllcr  adapted  to  ihe  wan  a  of  the  profr-^fiun, 
be  eonaidered  lne«impleie  ii.  which  a  copy  of  thia    «d  capecwlly  of  the  aiudent,  than  any  trciitue  ou 
work.doea  not  exial.-  Ma4fa»  OmarUrlf  Journal  ■  inutouiy  yetpubliahediut hiaqouatrv.  ftiidr.t.Qrd 
•/  Med.  Scitnu,  Jalv,  iWil.  !  ^«  beiieve,  to auperaede  ill  othera,  both  na :» iiiiinual 

....      ....         '      .  .      .         .       ^  ■  ')f  diaaectiima,  and  a  atandird  of  reirrenee  to  tim 

Thia  editiim  18  much  improved  Rnd  rnlarard,  nnd    ^ladrut  of  emenil  or  rrliirive  anatomy.  — .V.    Y, 
eoQtaina  aeveral  new  illuatrationa  by  Dr.  W  raima-    Journal  of  Medieint,  Nov.  IfOU. 
c«itt.    The  volume  ia  a  ri<inplete  companion  to  the 

diaaectinpr-room,  ami  a:ivr«  tiir  neceaatty  of  the  atu  ]„  our  Judement,  the  mn.»e  of  illuatration  adopted 
dent  noaaeaaingnvariep' of**  Manual  a.  »»—r*fLpi|.  {„  t^^  preirnt  volume  CJinnot  but  preaent  iiiiiny  ml- 
don  Lancft^  Feb.  9,  iMil.  •  vniita^ea  torhe  aladcnt  of  Hiiiitomy.    To  tue  2ntl'»u« 

The  work  before  ua  ia  one  entitled  to  the  hiehrat  diM-ipte  of  Veaiiliua,  earnt-ritly  deairoua  of  rcu!  iiii- 
praiae,  and  we  accordiiifflv  wi'lcome  it  aa  a  vnia-  provemivt,  the  book  will  certHinly  be  nf  imin  'uae 
able  addition  to  medical  literature.  Intermtsliute  ,  vulue;  but,  at  the  aame  time,  we  muat  alito  roiifraa 
in  fulueaa-of  detail  between  the  trcAtiaea  of  Siur-  =  fhsit  to  Ihoae  almpiv  drairoua  of  '*  cr:imriiiiiff**  it 
pey  and  of  Wilann,  ila  eharjcteriatic  merit  liea  in  ■  will  be  an  nndoabted  f (Mla^nd.  The  peculiar  valua 
the  number  and  cacell«*nce  of  the  engravioga  it  |  of  .Mr.  Uray^a  inoiiv  of  illuatration  la  aowliere  more 
containa.  Moat  of  tiieiie  are  (»riffiiiHl,  of  iniu-h  markedly  evident  than  in  the  rhupter  on  oateoliicv, 
larger  than  onlinHry  aizr,  nnii  Hdmintb  y  executed  ami  eHprcially  in  tlmae  portioaa  which  trnit  of  th's 
Tlie  variouaparta  are  ala**  lettered  after  the  plan  ■  bonea  of  the  head  and  of  thnir  develitpment.  The 
adopted  In  Ilf»lden'a  Oa(e<i|«igy.  It  would  be  oilli-  ■  atudy  of  theae  parta  iatliuaniadeoneof  coiii|i«raiiv« 
cult  to  over-eatimate  the  advantiigf^a  offered  by  thia  eaae,  if  not  of  ptiaitivepleaaure :  and  thoae  biigt>eaia 
mode  of  pieiorini  illnairatioa.  B<mea,  iigainenta,  of  the  atudent,  the  temporal  and  apheaoid  bimea,  are 
muaclea,  blnodveaaela,  and  aervea  are  each  in  turn  ahora  of  half  their  terrtira.  It  ia,  la  our  rMtiinMiion, 
fiirared,  and  marked  with  their  appritpriate  namea;  an  adroirablenndcuiapletetext-tKMikfi>r  the  atudent, 
thna  enabling  the  atudent  toe  mprrhM]d,ataglHnre,  and  a  useful  work  of  reference  for  the  nractitioncr; 
what  wiNild  otherwiae  often  he  Ignoied.  or  atany  :  ita  piutitr  in  I  character  formuiif  a  novel  element,  to 
rate,  acqaired  only  by  probmged  and  irkaomc  ap-  ■  which  we  have  already  anifitfieully  alluded.— Aaa. 
plicatioQ.    in  coaclaaiou,  we  heartily  eommend  the  ■  J^um,  M*d.  Sci.^  July,  Isfitf.  . 


emSON'ff  INSTITUTES  AND  PRACTICK  OP  !  TICK    OP    Arj«Crr.TATION    AND    OTIIKR 

SURGKRV.    Kiffhth  edition,  Improved  and  al*  MODK8  OP  PHYSICAL  Dl  A<iNnS|S.  IN  DIS- 

tered.   With  thirty-fnurplatra.   In  twohandaome  .  KA:*KS  OF  TllK  MJNGH'aND  HKART.    8o- 

netavo  volumea,  enntaiiiine  ub<mt  1,000  pagva. '  cimd  edition      1  vol.  royal  I'Jiuo.,  sx.ciolh,  pp. 

leather,  raiaad  band n.    96  5».  3<4     8100. 

eARDNER'9  MEDICAL  rllKMlSTRY,  for  the  HOLLAND'S    MEDICAL    NOTKS    AND    RE- 

uaeofStudeaUaad  theProf.aaion.    Inoneroyal  FLECTIONS.    Fr..m  uie  third  Lond.m  edit  ion. 

taimir.  vol.,  cloth, pp.  .J«J,  with  wnodcuta.    »l.  In  one  handaome  octavo  volume,  extra  cloth,  tl. 

CLIUE'S  AT1.AS  OF   PATHOLOCICAL  IMS-  horvKR'S  SPKOIAL    AN.ATOMV   AND   HIS- 

TOLOJiV       Tmi.alat«l,  with   Noica  and  Addi-  TOLOOY.    Kiahih  eiiifiiin.  KxtenaivMy  reviaed 

tii.na    by  Jo^bph  Lbidt,  W.  D.    la  one  voluiur  ^„,|  m.aliiied.    In  two  Urre  -wiavt.  v<»v«m«%^«v.. 

very  large  imperial  quarto,  extra  Ci«ith,  wit ri  Jjil.  ,  ^^  cU.t^.«|  ttuie  \\v%Xk\\M^«ia««.%^^VC«k.^^«a  "W^ 

copiier-  pUtv  lii;urea,  plain  and  colored,  l|5  0(».  UVualtuuSa.    %*  W. 

aVGBBS' JNTMODVCTION  TO  THE  PRAC  ■ 


rnini 


AANCUARU  ft   LEA'S    MEDIOA3 

HAMILTON  (FRANK  H.),   M.   D., 
Piotn\ni  nf  Sargcry  in  ihr  L>q>g  Itliatt  College  Hncpiul. 

A  PRACTICAL  TRBATISE   ON   FRACTtJRES    AND    DISl 

Srcoad  edilioD.  rcvi:>ei]  ind  iiu|iri>veil.     In  nne  larp-  iind  hiindaome  orlsTo  vaL ^ 

pttet,  villi  iwuJy  300  illiuiraliuQ8,  am  dcib,  t4  75.    [Jiu<  R'a-tw,  May,  IMll 

The  enrly  deitiund  Tor  ■  npw  rriilton  of  thin  work  «h(iw»  thnr  il 
IhF  cnnGdrnre  nrihe  prolbvion  ■•  a  fUodard  ■ulhoruy  far  ean-pliiitiau  uiil  rerprcnmia  atl^ 
■HI  *ad  dffficull  (nhjMl.    Tn  >Ki>iii  pUiliiR  it  ibrOiiEti  Ihe  (ire**,  ihe  aitihor  bi 
a(l)7 10  rcTiw  il  (vuenillr.  and  inlrudtiiw  whilrvot  imiffdrtmiFiitf  have  hi>*a  vonwird 
ezprriaiic«  tad  obHrvation.    An  addnioiiBl  cha^r  on  Gun-aboi  Fr*cturc»  wiU  be  ba 
It  itiU  more  fully  lo  ifae  exlgeneif 

AmoBtlhEHianrl  und  wnrltT*  ■  I  ■  tr 

II  w[<lra  puEof  »upiiiIhI  piitiluiiim)  uc  t 
kandirai  ttoai  iia  iriii  ubJeRt  la  tbe  &gli 
laagf,  Il  ia  In  nin  lo  ailannt  a  lovlao 
DMflT  aa  vam  tu  asek  for  *nr  *in>i  (itber  ' 
ntaalon  or  tMnlaaloa.    Wa  bare  ttea 

pncllcal  anrcerrwKlcli  wc  « 

BCBd  to  OBt  hro[li*r  taifiAna,  aapaelallv 

■'  ikc  Mrrlsra,"  ui  ihuie  wboaa  luwtliee  (la*  In  dia- 

om  aaiiilwl  naoeriHa.  Tlia  pratUilnaat  will  Ind* 
i*  It  dirMiima for  nearly  antj  pDaaiDIa  ansldaaii 
wanyruDDdand  eamptdiHidfd)  aad  maehplaaaut 
iFDitiDt  loi  bin  lonDMOvrlntbeancreniiald^ri- 

a  (iBgIa  eonplaU  trcitlae  no  Pnelnrr*  aiKT  Diil"- 
iwtl>n>a[BlluEBilia)ilaa|na(e.  Il  liur»inainfH]rnT 
snr  ABoleaa  hrotkcr  tDnrudaOB  a  aumplete  i  rcatiac 

aabjfci,  and  brini  Ingftlier  In  ■  sou  venieai 


luflliei 


,    Oaa  (real  and  vntnable  revtarc  IB 


Irapromnenta  Intradaiied  [alo  tha  praetiee  oT  kulk 
Vuljabasd  Anyirieaaaiiri«rf,*ad  Ihaagk  Arfmn 


',■."'.'.7™ 

Midiiatftv I,  JiUrtb.  LMO. 

Blliiiiib«v..,.j',"   w.^^iT,  w.tbl^mwU 


pfanlanl  |b  aume  qaanera-tbat  notblat  I*  ffODd    ^ in /!'■,"«' iiioal''difl&n'n'it  Ind'u 
Hlua  frnporUd  froia  Fraoaa  or  Germanr.     Tba    Jt-dJ  «d  B^Ure      On  e^r. 


rr  anwavtkHM 


i«  prcGcdLa^  poltion. — T^  Ltmdvn  Lanetl 
II  la  emphatically  lU  book  apon  the  aat 
obliBUe  a»  ip  ba  lot  an  Indtfintle  puniHl 


eaplully  w 


HODGE  (HUGH   L.),  M.  D., 

PfofeMnrnrMldwIfnyaDd  Ibe  DiKaici  of  iVomcnind  Cnildrea  to  ihe 

ON  DISEASES   PECULIAR  TO  WOMEN,  inphi^ioR  D»pUMn»ait> 

Uiecua.     Wllh  original  j|lu«iratioi».     In  oDe  beaullfully  printed  upibvo  toIomm,  td  ' 
pag«,  eiln  elolh.     t3  2S. 

lly  w*n:  ond  we  wilt  niiire.."r  venture  I 

reauelaarly  revsaled  [hoi  ibe  laiwl  in'i)'"" 

i™««aiadenle«nnni  tUI  lolaaarB- '■■-  ~— -  '——  •<■■• 

m  of  dnllar  ncoeu  In  nia  own  pm< 

MIt  la  all  medical  Ulerainrei  and  we  add,  ilinl  ualaTa  ri 

laphTBManwbcidOM  not  place  Ills  bialkBurT,  Jm.Jinx 
■-'-- — aul  rallbfall^  eon  lie  pfifoa,  will  loae       faieKt  d' 

■rv;; 


4 


II  frill     ■J.-'--  **«\V1  '"\tt'  ■"*">»  \ti,^  .re  {  AnutU 
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HODQE  (HUQH  L.),  M.  O., 

Lata  ^mftmor  of  MliIwIAry,  Ac,  In  the  UniTeriltf  of  PenniylTinfft. 

PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS.     In  one  larpre  qnarto 

voluma  of  over  !)!iO  pe^o»  with  one  hundred  and  fifty-eight  figures  on  thiriv  two  beautifully  exe- 
cuted lithographic  plates,  and  numerous  wood-cut»  in  the  jest.    $13  00    {Now  Rtady,) 

ThiK  workf  embodying  the  results  of  an  extensive  practice  for  more  than  forty  years,  cannot  fail 
to  f>rove  of  the  utmost  value  to  all  who  are  engaged  in  this  department  of  medicine.  The  auihor*s 
position  as  one  of  the  highest  authorities  on  the  subject  in  this  country  is  well  known,  and  the  fruit 
of  his  ripe  experience  and  lonr  observation^  carefully  matured  and  elaborated,  must  serve  ai*  an 
invaluable  text-book  for  the  student  and  an  unfailing  counsel  for  the  practitioner  in  the  emergencies 
which  so  frequently  arise  ij)  olwlelric  practice. 

The  illustrations  will  form  a  novel  feature  in  the  work.  The  lithographic  plates  are  all  original, 
and  to  insure  their  absolute  accuracy  they  have  all  been  copied  from  photographs  taken  expressly 
for  the  purpose.  In  ordinary  obstetrical  plates,  the  positions  of  the  Ustus  are  represented  by  dia- 
grani«  or  sections  of  the  pwtient,  which  are  of  course  purely  imaginary,  artd  their  correctness  is 
scarcely  more  than  a  mat'cr  of  chance  with  the  artist.  Ijieir  beauty  as  piciures  U  thereby  increased 
without  corresponding  utility  to  the  student,  as  in  practic*e  he  must  for  the  must  part  depend  for  his 
diugnoAis  upon  the  relative  positions  ol  the  fcetal  skull  and  the  pelvic  bones  of  the  mother.  It  is, 
therefore,  desirable  that  the  points  upon  which  he  is  in  future  to  rely,  shouM  form  the  bnsis  of  his 
ioftruction,  and  consequently  in  the  preparation  of  the>e  iIla«>trations  the  skeleton  has  alone  been 
u«ed,  and  the  aid  of  photography  invoked,  by  which  a  series  of  representations  has  been  secured  of 
the  strictest  and  most  rigid  accuracy.  It  is  easy  to^recosnise  the  value  thus  added  to  the  very  full 
detai's  on  the  subject  of  the  Mrchanism  of  Labour  with  which  the  work  al)ounds 

it  may  be  added  that  no  pains  or  expense  will  be  spared  to  render  the  mechanical  execution  of  the 
volume  worthy  in  every  respect  of  the  character  and  value  of  the  teachings  it  contains. 


HABERSHON  (S.  O.),  M.  D., 
Asristaat  Phirsioiaa  to  and  Lectnrer  on  Materia  Mediea  and  Therapenties  at  Gay's  Hospital,  Ae. 

PATHOLOGICAL  AND   PRACTICAL  OBSERVATIONS  ON  DISEASES 

OF  THE  ALIMENTARY  CANAL,  (ESOPHAGUS,  STOMACH,  CiECUM,  AND  INTES- 
TINES.  With  illustrations  on  wood.  In  one  handsome  octavo  volume  of  312  pagei,  extra 
cloth     $2  00. 

HOBLYN  (RICHARD  D.),  M.  D. 

A  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES.  A  new  American  edition.  Revised,  with  numerous  Adttitions, 
by  Isaac  Hays,  M.  D.,  editor  of  the  "  American  Journal  of  the  Medical  Sciences."  In  one  large 
royal  12mo.  ▼olume,  leather,  of  over  500  double  columned  pages.    SI  7^. 

To  both  practitioner  and  student,  we  recomniend    Dse ;  emhraeing  every  department  of  medical  science 
this  dictionary  as  being  convenient  in  sixe,  accurate   down  to  the  very  lateat  date.— ITsttsra  Lanesl. 


in  definiticm,  and  snfnciently  full  and  complete  for 
ordinary  eonaultatioa.— TAaWt^ton  Msd.  Jo«ni. 

We  know  of  no  dictionary  better  arranged  and 
adapted.  Itisnotencnmbered  with  the  obsolete  terms  |  Soktium  Hid.  amd  Surg.  Jourwal. 
o(  a  bygone  age,  but  ii  contains  all  that  are  now  in 


Hohlyn*s  Dictionary  has  long  been  a  fkvonte  with 
us.  It  is  the  best  book  of  definitions  we  have,  and 
ought  always  to  be  upon  the   student*!  table.— 


JONES  (T.  WHARTON),  F.  R.  S., 

Professor  of  Ophthalmic  Medicine  and  Surgery  in  University  College,  Loadoa,  Ae. 

THE  PEINCIPLES  AND  PRACTICE  OF  OPHTHALMIC    MEDICINB 

AND  SUKGEKY.  With  one  hundred  and  seventeen  illustrations.  Third  and  revised  Ameri- 
can, with  additions  from  the  second  London  edition.  In  one  handsome  octavo  votnme,  extra 
cloth,  of  4d5  pages.    S3  00. 

Seven  years  having  elap>ed  since  the  appearance  of  the  last  edition  of  this  standard  work,  very 
considerable  additions  have  been  foimd  necessary  to  adapt  it  thoroughly  to  the  advance  of  ophthal- 
mic science.  The  introduction  of  the  onhthalmoscopt;  has  resulted  in  adding  vreatly  to  our  know- 
ledge of  the  pathology  of  tiie  diseases  or  the  eye,  pwrticulurly  of  its  more  deeply  seated  tissuen,  and 
correspi>nding  improvements  in  med  cal  treatment  and  operative  procedures  have  been  introduced. 
All  tbei<e  matters  the  editor  has  endeavoured  to  add,  bearing  in  mind  the  character  of  the  volume  as  a 
condensed  and  practical  manual  To  accommodate  thi^  unavoidable  increa.'^e  in  the  size  of  the  work, 
its  form  has  been  changed  from  a  duodecimo  to  an  octavo,  and  it  is  presented  as  worthy  a  continu- 
ance ot  the  (avour  which  has  been  bestowed  on  former  editions. 

A  complete  series  of  "  test-types*'  for  examining  the  accoi^modating  power  of  the«ye,  will  bo 
found  ao  important  and  useful  addition. 


JONES  (O.  HANDFIELD),  F.  R.S..  8l  EDWARD  H.  SIEVEKINQ,  M.D., 

Assistant  Physicians  and  Lecturers  in  8t.  Mar)-'a  Hospital,  London. 

A  MANUAL  OF  PATHOIX)QICAL  ANATOMY.    First  American  Edition. 

ReTised.    With  three  hundred  and  ninety-seven  handsome  wood  engravings.    In  one  large  ana 
beautiAil  octavo  volume  of  nearly  750  pages,  extra  cloth.    $3  75. 

As  a  eonciae  text-book,  containing,  In  a  eondensee  •  obliged  to  glean  fVomagreatnambernf  nmnognphs. 
form,  a  eoinn!ete  ontline  of  what  is  Itnnwn  in  the  I  and  the  field  was  so  extensive  that  but  few  cultivated 
domain  of  Fathological  AnaU»my,it  is  perhaps  the  '  it  with  any  decree  of  ■access.    As  a  simple  work 


t»est  work  in  the  English  languase.    Its  great  merit    of  refrrence,  therefore,  it  is  of  great  valae  tit  the 
consists  in  its  eompieteness  and  brevity,  and  in  this     -    •     -    * ---*^-«--'--  »  "^      ^**^  "•     ^- 

respeet  it  sapplies  a  great  dcsideratom  in  oar  lite- 
ratnre.    Heretofore  the  student  of  pathology  waa 


pcai  vrurK  in  toe  r<OKnwi  langiutKe.     i»  ^remt  mrrii     ui   rrirrrncc,  (uerrii'rc,  ii   la 

consists  in  its  eompieteness  and  brevity ,  and  in  this   student  of  patkolocieal  VAisX^viK^'^  %tA  ^«w<\^ '^i^  >ak. 
respeet  it  sapplies  a  great  dcsideratom  in  oar  lite- 1  vrvri  \ftcj%v4tm?%v^rvr%  .~~yf%%Mk!t^\jmM\. 


go     '    •  BLANCHAKD  St  LEA'S  HEU 

KIRKE8  (WILLIAM  BENHOUS 

Demoutnlur  oTMutbM  AuKnar  u  Bt.  Bulh<4oo 

A   MANUAL  OF  PHYSIOIiOGY.     A  new  An 
improrad  Londoa  sdilion.    With  (wo  hundred  il 
l2nio.  vdume,  ewra  clolh.    pp.  589,    SS  00. 


Thli  la  ■  new  and  i 
Dr.  Kiittf  vtll-kai 


afort.adiniri.blr  adanKd  tni  eunaiilUtinB  b;  Um 
F  practKioner— Dtrtltn  Quaturly  Jnnal. 
BaortbefcCT  beat  handbook!  of  Phralolugy  m 

Snaantii^  jnit  jiuch  an  OBtline  of  lh«  lei- 
t  atudent  reqnicei  dnrinig  hiaa,ttaiilance 


and  (ta  nrcfal 
KirkriandPaf 


ilB  conpaetn**!,  Ill  «l«umcM,l  jaiimal. 


ENAPP'B  TBCHVOLOGT ;  oi.Ct 


ID  wiMid'«pf[iav)i)g>,    C6  M 


LALLCMAND  AND  WtLfl 
A  PRACTICAL  TREATISE  ON  THE  CAO 
TREATMENT  OF  SPEKMATORKH(EA.  ByM.LiLLi 
HiMKT  J  McDonoALL.  Third  American  edilion.  To  whif 
UF  THE  VESICITL^  SEMINALES;  imdthiik  usocM' 
eace  to  the  Morbid  8ecrplionii  of  the  ProiUlic  ind  Urelhral 
WiLBoH,  M.  U.    Id  one  iieki  octavo  volume,  of  about  400  pp., 


LA  ROCHE  (Fl.),  M.  D.,  < 
TELLOW-  FETER,  oonddered  io  it«  Histori<^,  1 

Ttaertpeiitical  R«lBtioni.    Including  ■  Sketch  of  the  Uixeaw 

from  1699  (n  1854,  with  an  eiamination  of  tbe  eonnectionf  brln 

the  ume  nunie  in  other  pans  nf  lemperale  an  weJI  ■«  in  (n 

bsndMiine  octavo  volume*  of  nearly  lSO0)tage»,  extra  cloth.     I 

IVnn  Prtfmtr  8.  H.  SJebiiw,  CAsrliKn,  S.  C, 

Stpumbtr  IB,  ISU. 

A  nonnment  of  Inulliienl  and  well  ipplisd  rs- 

MiTDli,  almoil  without  uunple.    It  il,  ladeEd,  la 

lIHlr.  ■  litrf^g  lihcarr,and  ii  dutined  to  eonilUnte 

the  ipeeial  remnrt  ■(  ■  bouk  of  reference,  in  the 

by  dAV  and  by  niiibt,  In  (he  work  of  cninbat(ng  tkii 
Trry  diaeaie,  now  praKuliu  lnoiuGiiy,tadaniii[a 
Uaa  ■!*■  thia  aiirM»y  notiea  of  Whal  we  eiaiidor 
aa  nndoabladly  (h«  mnet  able  aad  emdite  nedlpal 
pnbliealioB  OBT  ecmmtry  bai  ysi  prodiKid.  Bat  is 
Tlaw  of  the  itaiUiBa  tect,  (bat  tbb,  tbe  aou  BiB]i(- 


Eoni«i  ( 


ledn  in  Tward 
babiUtytliata' 
beeallednpnnt 


PNEUMONIA ;  its  Sappoecd  Connection,  Ffttholonc 
tumnal  Fever*,  including  an  Inquiry  in(u  tbe  ExUtencv  and  11 
ro  Toluno,  extra  clolh,  of  aXIpagM.    $3  00. 


LAWRENCE  <W.),  F.  R.  B. 
A  TREATISE   ON   DISEASES   OF   THE   ETI 

!  add  it  Ion  i,  and  34.1  illui'lrations,  by  Isaac  Had 


LUDLOW  (J.  L.),  M.  D 
.  A  MANUAL  OF  EXAMINATIONS  upou  Anal 
Practice  o f  Medic lne,Ob»letrlc«,  Materia  Medica,  Chemialry,  I 
whieb  is  added  a  Medical  Formulary.  Third  ediiioo,  itaorouf 
and  enlarged.  With  370  illiutralioni.  In  one  handaume  n 
pager,  extra  doth,  $2  75. 

We  know  of  ao  battel  aonnMAcn  I<x  UitiAa&«iX\«<nwMl\atahi 
T~ r  .1. i Mmea\* 


fteab,! 


.11  mcmor)  'A  VtA  n 
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LEHMANN  (C.  Q.) 

PHTSIOLOOTCAL   CHEMISTBT.     TranRlated  from  the  second  edition  by 

OioRas  E.  Day,  M.  D:,  F.  R.  S..  6te.^  edited  by  R.  E.  Rookks,  M.  D.,  Prof(»««K>r  of  Chemistry 
in  the  Medical  D«?nRrtincnt  of  the  Univemty  of  Pennsylvania,  with  illustrations  selected  from 
Funke's  Atlas  of  Pnysioloricai  Chemistry,  and  an  Appendix  of  plates.  Complete  io  two  larare 
and  handsome  i>ctavo  volumes,  extra  clotn,  cootaining  1200  pages,  with  nearly  two  hundred  illus- 
trations.   $6  00. 


Thr  work  of  LchmsDn  stands  anriv&IIed  at  the 
■inat  cnmprehensivr  bonk  of  refrrence  and  informf^ 
tion  eitsnt  on  i*v<'ry  branch  of  thn  Bnbjecton  which 
it  treau.— £dii»d«rf  A  Journal  t/  Mtdiemi  8eUn^. 


The  most  important  contribution  as  yet  made  to 
Phyiiologicsl  Chemistry. — Am.  J»umal  ATmI.  Bei' 
•MCit,  Jan.  1896. 


BT  THB  BAMB  AirTHOR. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.      Translated  from  tho  Gennan 

with  Notes  and  Additions,  by  J.  Chsston  Morris,  M.  D.,  with  an  Introductory  Essay  on  Vital 
Force,  by  Professor  Samitrl  Jackson,  M.  D.,  of  the  University  of  Pennsylvania.  With  illus- 
trations on  wood.    In  one  very  handsome  octavo  vol ume, extra oloth,  of  Sdepe^et.    f2  35. 


LYONS  (ROBERT  D.),   K.  C.  C, 
Late  Patholof  iat  in-ehi«f  to  the  Britiah  Army  in  the  Crimea,  fte. 

A  TREATISE  ON  FEVER;  or.  selections  from  a  course  of  Lectures  on  Fever. 

Beini;^  part  of  a  course  of  Theory  and  Practice  of  Medicine.    In  one  neat  octavo  volume,  of  303 
pagen,  extra  doCh ;  $3  00.    {Ju^t  Ijutusd,) 

Thii  18  an  aclratrnhle  work  upon  the  moat  remark 
aM«  and  moat  important  claca  of  diaessea  to  whiob 


mankind  are  liable.— Afid.  Joum.  t/  N.  Cmrolina. 
We  have  great  pleaanre  in  recommending  Dr. 


Lyona*  work  on  Fbvtfr  to  the  attention  of  the  pro- 
rraaioQ.  It  ia  n  work  which  cannot  fail  to  enhance 
the  anthor'a  previous  well-earned  reputation,  aa  a 
diligent,  enrefnl,  and  nceurate  observer.—- BrtlM4 
Mtd.  Jotmal,  March  S,  IbOL. 


MEIQS  (OHARLES  D.).  M.  D., 
Lately  Professor  of  Obatetrica,  &e.  in  the  Jefferaoa  Medical  College,  Philadelphia. 

OBSTETRICS:  THE  SCIENCE  AND  THB  ART.    Fourth  editioD,  revised 

and  improved.   With  one  hundred  and  twenty-nine  illut*trations.  In  one  beautiAilIy  printed  octave 
volumet  of  aeveo  hundred  and  thirty  large  pages,  extra  cloth,  S4  00. 

From  thb  Author*8  Prevacb. 

"  (n  this  edition  I  have  endeavored  to  amend  the  work  by  changes  in  its  form ;  by  careful  cor- 
rections of  many  expressions,  and  by  a  few  omissions  and  some  additions  as  to  the  text.. 

"The  Student  will  find  that  I  have  recast  the  article  on  Placenta  Preevia,  which  I  was  led  to  do 
out  of  my  desire  to  notice  certain  new  modes  of  treatment  which  I  regarded  as  not  ouly  ill  funded 
as  to  the  philosophy  of  our  department,  but  dangerous  to  the  people. 

*<  In  changing  the  form  of  my  work  by  dividing  it  into  paragraphs  or  sections,  numbered  from  I 
to  t)59, 1  thmight  to  prei^ent  to  the  reader  a  common-plnoe  book  of  the  whole  volume.  Such  a  table 
of  contents  ought  to  prove  both  convenient  and  useful  to  a  Student  while  attending  public  lectures.*' 

A  work  which  has  enjoyed  so  extensive  a  reputation  and  has  been  received  with  such  ^eral 
favor,  requires  only  the  ai^surance  that  the  author  has  labored  assiduously  to  embody  in  his  new 
edition  whatever  has  been  found  necet»ary  to  render  it  fully  on  a  level  with  the  most  advanced 
stale  of  the  subject.  Both  as  a  text-book  for  the  stiidont  and  as  a  reliable  work  of  relerenee  for 
the  practitioner,  it  is  therefore  to  be  hoped  that  the  volume  will  be  found  worthy  a  continuance  ot 
the  conHdence  reposed  in  previous  editions. 

ST  THB  8AMK  ATITHOR.     {JuSt  Itnied.) 

WOMAN:  HEB  DISEASES  AND  THEIR  REMEDIES.    A  Series  of  Leo- 

tures  to  his  Glass.    Fourth  and  Improved  edition.    In  one  large  and  beautifully  printed  octave 
volume,  extra  doth,  of  over  700  pages.      S^l  00. 

In  other  respects,  in  nar  estimation,  too  muehean*  i  which  eannotfail  to  recommend  the  volame  to  the 
not  be  aaid  in  praiae  of  thia  work.    It  abonnda  with  ■  attention  of  the  reader .~IUiaJktiig*s  Altstrmct, 


beaatifnl  pasaaaea,  and  for  eoBelaeaesa,  for  origin' 
ality,  and  for  all  that  ia  eommeadable  ia  a  work  on 
the  diaeasea  of  frmiiles,  it  is  not  excelled,  and  pro- 
bsbly  not  eoualled  In  the  Bngtiah  lanauage.  On  the 
whole,  we  know  of  no  wnra  na  the  diaeasea  of  wo- 
ven whieh  we  can  ao  cordially  commend  to  the 
student  and  prHCtitioneraa  the  one  before aa.—OAis 
Mtd.  and  Surg.  Journnl. 


The  body  of  the  book  la  worthy  of  attentive  con- 
sideration, and  ia  evidently  the  production  of  a 


IteoBtaina  a  vast  amount  of  praetieal  knowledge, 
oy  one  whf»  has  aceurately  ooaerved  and  retained 
the  experieaee  of  many  yeara.-^J>«4(«a  QtMrlarif 
Journal. 

Full  of  important  matter,  conveyed  in  a  ready  aad 
agreeaole  maaaer.— 6*1.  Lstitfs  Mod.  amd  Surg,  Jour, 


There  ia  an  olT-hand  fervor,  a  flow,  and  a  warm- 

neartedneaa  Infectinr  the  efl*  >rt  ot  Dr.  Meiga.  which 

^       la  entirely  eaptivatlng.  and  which  ahaoluiely  hur- 

clever,  ihoaghtfal,  and  aHgacioua  Dhyaician.    Dr.  |  fje,  the  reader  throagh  from  beginning  to  and^    He- 

Meifa'a  lettera  on  the  diaeasea  <rf  the  external  or-  :  „•  ^.  .   .    «•         .-» 


gana,  eootain  many  intereating  and  rare  caaea,  and 
niaay  matruetive  obaervatioaa.  We  t^ke  oar  leave 
of  Dr.  Meiga,  with  a  high  i»pinl<»n  of  bia  talenta  and 
originality.— r4#SrtltJ A  aad  Fortign  Midico-Cki- 
rurgieal  Ktvifw. 

Kvery  chapter  is  replete  with  practical  inatrue- 
ttna,  aad  bears  theimpresa  of  being  the  comp<»sition 
of  an  aeace  and  experienced  mind .    There  Is  a  terse- 

ieas,  and  at  the  same  time  aa  aeenraey  in  his  de- .  «!...„  «„«  .....^  «~~  »^^, 
seriptlon  of  wymputm;  and  in  <he  ralei  for  diagnoaii,  \  CherlaaiaA  Msd.  Jauraa^, 


lidea,  the  book  teema  with  aolid  inatroetion,  and 
It  ah<iwa  the  very  higheat  evklenee  of  ability,  vti.| 
the  eleameaa  with  whieh  the  inforiaaLion  ia  pre- 
icnted.  We  know  of  no  better  teat  of  one*a  under- 
■tanding  a  aubject  than  the  evidence  of  the  power 
of  I uctoly  explaining  it.  The  moat  elementary,  as 
well  a*  the  obacurest  auhjecta,  ander  the  pencil  of 
Prof.  Affeiga,  are  iaoluted  and  made  to  stand  oat  in 
aach  b«>ld  relief,  aa  lo  pr(idHLttedv«iiVBtft.vviB^' 


BLANCHARD   a   LEA'S   MED 


Idlcly  Prar«i 

ON    THE    NATURE,    SIGNS,    AKD    TREAT 

PEVEK.     Id  ■  Seri«>  •!(  Lellerv  addrcBfcd  )a  the  Sludrau 
octiTOVoliMne,eilr«clMb,ol  36ApB«ei.     13  90. 

Tb*  iDdrncdn  and  iBlrr«llng  ""'j';,''[_f|'J"  1  [«",^!«  ]^?,„ 

trTinx'n  nodci  deep  uid  ibiiliDg  obiifi 


■,j  pftm 


KtlktUtiJi 


A  TREATISE  ON  ACUTE  AND  CHRONIC  DI 

UF  THE  ITTEKU8.  With  numenms  plales,  dnwn  and  ci 
Uyle  ot  art.    Id  ooe  bai)d«inie  octavo  Tolume.  eilra  cloth.     ■ 

MACLI8E  (JOSEPH],    SURG 
SURGICAL  ANATOMY.     Forming   one  volume, 

Wiih  >iily-eiKta1  larfC  and  epleodid  PIbIck,  drawn  id  the  best  » 
taioingone  hundred  and  nioely  Figure*,  many  ot  them  the  lii 
and  eiplansiory  leiler-piCM.  airongly  and  handiumely  buuii 
cheapest  and  beat  executed  Surgical  works  as  yei  isKued  in  ih. 

Genllemen  preparing  for  service  id  the  field  or  ho 
of  tlie  )iif;hegt  practical  vnluc,  either  for  coDsultatiun 
their  reCDJlectian  of  the  diseecting  room. 

•,'  The  liie  of  this  work  prevuDUi  its  transinissioQ  throagh  ll 
Who  desire  to  hafe  oopies  forwarded  by  mail,  can  receive  the 
wrapperj.    Price  W  00.  ' 

&  wort 

Nn  pnclitirnicr  whnu  meiaiwitl  admi 


we  havr  niU  lauutr*  to  do  it  la 
teJ  and  S>r(ic^  Jntnul. 


■vcr  pihliabed Bufatt 


liee.— QUs  Mtti- 

I   and  beautlfilly 


Uanafi^l 


».— TU'liilH  Midi 


-M.  Y.  Jftduej  Oaa 


We  are  nil 

nrnfcuioB  Iha 


'■lleil,  I 


fmi^iaikcam 


MtLLERIHENRV),  M.  I 
FrofaisOT  or  Obalstiiei  aud  Diaeawi  oT  Wiiiarui  and  Chlldreo  I 

PRINCIPLES  AND  PRACTICE  OF  OBSTETRK 

meni  of  Chronic  laflammaiion  of  the  Cervii  and  B.xlyorth 


W<  coDgralnlatc  him  thai  he  hiigivH  to  iheanli-  c<HMnLaa«i< 

aad  perman^Bt  p«ltli>a  amiiof  the  staadBrd  aatho-  itmne  mtdiau 

ritici  OB  Uia  priaclplei  and  pTBCiiea  of  obiuiilas.  ,j{(,  ,^  y,,  „, 

UaeanibndTlBglhsrnults'rftliailDdiei,  rafleeliruii,  [?.1!i!r'»Jiv' 

urn  Hperieaee  of  Prof.  Mlllar^fa/M*  Midicml  pafriaVair  r(a 

iglhr  [ioB  (.MrallT 

poal-  MU.Jnnal. 


MACKENZIE  < 
flnrgeon  Octtliit  in  Drutlud  in  urdimry  lo  liar  i 

A  PRACTICAL  TREATISE  ON   DISEASES   A 

BVE.  To  which  ii  prefixed  an  Auaioinical  InlroduclioDezpb 
the  Human  Kycbali,  by  Tboma*  Whakton  Jonm,  F.  R.  8.  I 
larsed  London  Edition.  With  Note*  and  Additionp  by  ApDit 
Wi)lsHo»pilal,  dec.  Ace.  Id  one  very  large  and  handMime  octmv 
and  numeroup  wood-cut*.    K  SO. 

The  treatJie  oT  Dr.  .ttaekBUir  indlanDMblv  holda  |     Wa  snnaMv 
thaGniplBce,ani(c«ia>,niHv«,Vn<lwBlD(aDdlli 
iB  Rne^aW^d'w  BuivaiWeA  'atUA,\>ii\i 


■earch,  bb  RnereUkHrdta  bbt 

Snihet  wink  .it  ttie\iBil  ,eUh 


,   M.I 


lorhuplofi 


1  VJitVUkat  tot^^.  \  vann^wavwe 


^*^^  ANO   SCIENTIFIC    Ptn)L.IDATIONB 

MILLER  (JAMES1,  F.  n.  S.  E., 

Pr<>rEnr>ct<r3Dr|<ir|i  In  the  UniTenil^  orEdisborgb.ftg, 

PRINCIPLES  OP  SIIBGERr.     Fourth  American,  from  the  thirJ  and  revi90<l 

Edinhurgh  ediiion.    In  ona  lari|F  anit  wry  beaiiljiiil  volume,  exlr«  cloth,  of  700  pugea,  with 
'   IwokundreduidranyilluBirBiuiut  on  wtwd.    t3  73. 

•t  THK  »»«  ADtao^ 

THE  PRACTICE  OP  SURGERY.      Fourth  Amorioan  from  the  last  Edin- 

burgb  edition,     Rrvised  by  the  Amaricnn  editor-     Illusifoicd  by  Lhree  hunJrtil  »nd  "rilv-fouf 
«ngr*Ting>  an  wood.     In  one  large  u«lalo  viituioe.exlra  riolb,  of  aeurly  700  pages.     93  15. 
_-  .  N»  cBaoninD  or  nan  cmM  add  lo  ib<  popalirilT  i  Ait  wotlci,  buM  un  (he  prIniMplsa  ind  ftri^*—  »' 
K  Ml  lie  r'l  Surgery,    lu  repyuuun  m  UuidiwiiItt    aurgcry  bEvebuBuigBrd  Ihebi^liulruili 

.pamrpawedbyitiatoruTolberwurk.aiid, vben    Wfroliir'—  —  ■— "-"- 

fckeo  )■  eDUeetU  with  ihe  lalhW*  Pri,MiH>i 

•!«'(.»,«>      - 

jirliiflh  art  CO _._.. — 

yraelic*  hi!  an .— S»u*4i 


■ariMBWoaldbaWltllM 
mlKt£.im4Bmrg.J*miu 

In  w 


«  Prinal|ilae»  bb4  Iha  "  Prulli...     -. 

Ht.  MUln^'orao  rietilT  mriud  UerepnUtiiB  tbi* 

kan  Bflqalred,    Tb*  Hihiir  !■  aa  wnlMotlrHMr- 


'^.■ST!,.!! 


inimoin  irniBe  of  [be  pmfeHim 


HI  J((d .  mi?  5»t '  JHnut  ■ 

II  It  thia  ud  bii "  Piiulplei,"  pre- 

ceiii^le  lyateni  of  Surgrry  eiliiat.  Bia  tlyle  of 
wriUac  ta  urlglnal,  linpteaaive,  and  ennf  isg.  aB«- 
gelle,  eiiseiaa,  and  laeid.    F<iw  bava  Qia  fisalty  Of 

■  /»nHl  nf  Had.  u3  PiyKaai 


MOFILANO  (W.  W.),   M.  O., 

Fellow  nr  lb'  Mniaiehuteiu  Hedlcal  Society ,  fte. 

DISEASES  OF  THE  URINARY  ORGANS;  a  Compendiu 

Palboldgy.  and  Treatment.     WilU  llluilralioiia.     In  Ooe  large  and  hani 
~-~  pages,  cum  cloib.     13  M. 


been  to  ID] 

WtcBUdlfl 


i«d  I>r.  Mnr- 
■n  aa  a  rery  deairaU*  addltloa  to 
•ety  mHlleal  or  aiKglcal  nraetl- 
FH.Mtd.-CkiT.E,f>.,AfTl\,lX» 
praeliUanar  wbsaa  aHeaUna  !>■■ 


la  bM  baea  npplied  by  Dr. 


■  fall,  juriiei 


iplied  by  Dr. 
done.  HehaapUeBd 
■ad  reliable  digeal. 


>raelJtloae(_j/r.7>-< 


THE  MORBID  EFFECTS  OF  THE   RETENTION  IN  THE   BLOOD  OP 

C  THE  ELEMENTS  OF  THE  IIHINARV  SECKETION.  BoinglbB  Diaserlalioo  lo  which  tlio 
Fixjce  >'''und  Prize  wai  awarded,  July  II,  ISttl.  In  one  amall  octavo  votuuw,  83  pagea,  extra 
CluLh,     7S  cenle. 


MONTQOMEnV  (W.  F.),   M.  O.,  M.  R.  I.  A.,  Ac, 
Proroior  n!  Midwiferv  m  Ihe  KiaK  aed  (^ueea'a  Ci'llege  of  Pliyalclaiia  in  Ireland,  Ae. 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OP  PREGNANCY. 

With  6«me  other  Paper*  OD  Subjecti  coaneoied  with  Midwifery.  Fn>iii  Ihe  aecond  and  enlarged 
Engli«h  edition.  With  two  exquivite  colored  ptBIcs,  and  numerous  wocd-cula.  In  one  very 
'       '  ra  cloth,  or  nearly  400  pagea.     »3  75. 


1- 


A  bwt  naoaaally  rk..  ._  ^ „ 

Am  /niHt  JHfrf.  Sciniii,  Jaa.  lest. 
Tbeae  aaveral  asbjeela  an  latereatttii  la  tbem- 

■oatdellealeaodpmelinii  of  aoclal  rclallnai, ooa- 
(rolllng  nft«a  Ibe  boaur  and  donnlle  paasa  of  a 
" — "-  "-- IwlHiM*}' of  onpiiag, — •■-•"--'f- 


u,enp.i 


alegaaee  of  dietinn. 


:;;:r.: 


ityle;  and  ao<  fargeta,  In  ilie  reaewed  ebarni  of 

naa  baea  walfbed  and  rewalgbed  (bioaati  laara  ol 
piepanillon  i  that  tbia  1*  of  all  ntbera  tba  book  nl 
Ubeitirie  Law,  oa  aaeb  of  ita  aef  eral  tople* ;  na  all 
*  wUh  prcgsaaey,tobaavarywka(« 
1  maaaal  of  tpeefal  Janapradeaee,  ■■ 
'lag  tiel.aTurrlinfariBnient.eBtabHali- 


MOHRCFRANCIS),  PH.  0.,  AND  REDWOOD  (THCOPHILUS), 
TBACTICAL   PlfcARMACY.    Comprisiag  the  Arrangements,  Appantue,  and 

HanipulalionKoflhe  Pharniai«uiicat  Shop  aud  ti^oraiory.     Edited,  with  eitensjte  Add itlimi, 


Hanipulalioi 

bf  Prof.  Wnj.i*M  PaocTia, 

prinledM" ' ■--- 


irSOOec 


>3» 


VNB'B    DISPEKSATORT    AND     THRRA-  I  MALGilDNB'eOPBRATIVEUUROBSY,)! 

•     PRtlTICAL  XEMF.MBRANCKX.    ttllb  every       oa  N.uaul  and  Pallioliigieal  AnUoaiy.     Tl 

rbarmecwoiaa.  'Edited',  wi'b  Iheaddillon  "filie  A-B..M  0.  Will,o»iwHBV.»\.\\.w\*w>i™»™-' 
romtlc  »r  the  V  8.  Ph<irinieopsla.  by  R.  K.  I  Id '.m  VLkBatvmt  ncvii-l>i  ^.A'atM^^s.u^  O 
•aimrir.M.D    J  Hb»o.  .o(.BJ[.cl.,W»pp.  JSe.  \     aoaiVj  aiiUftiiiwAVM,™-   **»»- 


NCHARD   a 


FRANCIS  G 


AN  ANALYTd'Al,   COMI'RNDUIM    OF   THE   VARIOUS    »RAN<:| 

OK  MEDICAL  SCIKNCE;  rorihe  Ubb  and  fcliuiuiuaiim  ul  Siudtni..  A  ue  w  e<tUMK.  *■ ' 
and  iiupniVfd.  In  one  verv  large  and  linndH<nii?ly  priul«d  rova)  I2ni<>  Viilume.  o<atH« 
lhou->tuid  piUM,  with  374  Wiud-e'uU,  ujaiB  ululh,  t3  SO.  Sirungly  boUDil  in  loMbb,  wobd 
JHiuilt.     S'l  DO.  . 

Thie  work  w  a^ua  preaanlfld  b>  emtaemly  wuciliy  ol  ilu:  favur  with  whicb  il 
btoi  received.     As  u  boukfor  daily  rererenwUy  Ihe  Hndeol  rpqiiinnijiiBUid*  to  hi- n 
ieii-lii>okt,uBiiiBnuB!roipri;cEpi(ir'ile«irin2  toftiJauliiti^itiRir  iiDiknu  by  OeqiMoi  and  m.^ 
eiumlnMloii.  ofiisiwiirf'^froin  whichlhei>rBCIiiiuocr».Jo!Jeid>.ieii.«yeii»ilJ-«iiaeta>plyJ 
■  ImDWladaB  of  lli«  chuga  und  imprDvemeal  m  tiroluMioiul  Hienuc,  it»  (vpuUUkM  ii 

The  bull  wnrk  nT  ih<  kind  wlUi  whiek  w>  an  |  ihailadaBU  1>  bnirr.aiid  rrrlcw  ai 

•WMilKBi.— M.rf.  «*<MMlMf.  ;  -l.,i.;.,:,l„.N     -    -    '     " 

■mlnuiliini  nS  IHiptln,  ws 

for  iiutlFcim,  md  u  MTHicldllt  ii«nil 
wnuiMHniiaFthFlrpiipili.    tlwtllai. 
fnuch  Uhnr  by  fliBblina  him  ToUtlr  1°  rwsall  nil 
Hit  polaia  upon  whlcji  kla  fiupil*  alinaU  be  e 
■mined.    A  wock  of  ihii  inn  ahnaM  Iw  Intha  aan 
of  P'Err  DDC  whn  Ukci  pu|iiU  iDlii  hia  uSi 

Id  the  rapid  eouric  uf  lecU>ici>  Wliarc 

NELIGAN  (J.   MOOnEI,  M.  O.,  M.  R.  I. A.,  &e. 

ATT.A8  OF  CUTAJVKUUS  DISEASES.    In  oue  leauOfol  .]uaru.  volroa, « 

cloth,  wltk  splendid  colored  plalct,  preaeaUng  nearly  one  huiulred  alkburMc  iHaaaawaL' 
diwiue.    $4  TS. 

Tbis  beaulirul  valume  i>  iniended  as  t  cimiilei 
ofDiiwiueBaltliBSkin.    WhUa.i  a<iil>e»>u.ulle 
wpMfial  (areRiuie  In  ttie  ■ulbut'F  <■  TmliMx 
praTeniiMi  tome  yOara  snm.     The  puldixbrr 
ouled  plates  have  ever  Iwen  prtmeiiiEd  lo  the 

Ncllraa '•  Adaa  nf  Obui 


A    PRACTTCAL  TREATISE    ON    DISEASES  OP  THB  SKDT.    PgJ 

American  i^<IIiioii.    In  one  nciii  royul  !3ma,  vulume,  exrra  dull),  of  3M  p 


»S». 


THE  MODERN  TREATMENT  OF  SYPHiLlT 

MAliy  AND  SECONUAKV:  c.imuri*iRKLhBTte*ttDent.>i 

lU,  by  a  wte  uii  '>ifw!«1«\  »n«Ai>4.   Wv 
Uon«.    Ftoin  Ihe  "tViti  ft\n\  wvvmV'J 
«Br«cVoUi.of31Bpa«<i».    *2  (Bl, 


PinRlEiWILLI' 
THE   PHINCIPI-ES  AND  PEACTI(!E  OP  eURGBHY.     Bdital  W  J 

Nan-i.,  M.  D,,  P™fr«or  of  Suf^ry  in  ihp  PKina.  Mcdwal  Ci>llpgB,8urvr..„  r,,.,-.,  Vr-/r.. 
Hoi<|riial, Ac  taiMieTerytiaiidaameSva;voiuiiie,exuaduih,i>l7!U{u(it-    .. 


AND  8GIEMT1FIG   FUBLiGATIONB.  25 


PARRI9H   (EDWARD), 

Pnire^nor  of  Matciis  MetUcK  In  the  VbilaUelphia  Collpgo  of  Phnrinacx. 

A  TREATISK  ON  PHARMAC\f.     Desiguod  hh  a  Text-book  for  tho  Studout, 

and  a?*  a  Guide  for  the  Physician  and  PharmnceiitiHt.    With  many  Formnlfe  and  Pre^riptions. 

Third  edition,  f^reaily  improved.    In  one  haiidmmie  octavo  volume,  of  bCO  pai^eA,  with  Meverul 

hundre<l  Illutstratiouis  extra  ololh.    $5  00.    (Just  Keaiiy,) 

Though  for  nonie  time  out  of  print,  the  appearance  of  a  new  edition  of  thit  work  has  been  de- 
layed for  the  piirp(i>e  of  enibtKlying  in  it  the  renultp  of  the  new  U.  v5.  i'hiirmaoi>|i«Fin.  The  piib- 
iicalion  of  this  latter  hus  enuhlcd  the  author  to  complete  hi»  revi^ion  m  the  iiiostt  thorough  mimner. 
Thii!(«>  who  have  U'cn  wailing  tor  the  work  may  therefore  rely  on  ohiainin^  a  voiuute  coiiip;t;teiy 
on  a  level  with  iliu  mo^l  advanced  condition  oi  pbunuaceuticul  KoieuiH; 

The  favor  with  which  the  work  ha;*  thn^  far  been  received  >howti  that  the  author  wai«  not  min- 
taken  in  his  entimate  of  the  want  o(  a  treat im)  whiiTh  vhouid  Mrve  an  a  pruciical  text-book  for  all 
engaged  in  preparing  and  diMpeniting  medicine?*.  iSiich  a  guide  wai^  indisfiensaNe  not  only  to  the 
educated  pharmaceutiHt,  but  altH)  to  that  large  cia>a  of  praciiiionerA  throughout  the  country  who 
are  obltgml  to  compi>und  their  own  pret*cription«,  and  who  during  their  collegiate  <.*our«e  Rave  n(» 
tinport unity  of  obtaining  a  practical  tumiliarity  with  the  D«'ce«>ary  prooe^iied  and  nianipulutions. 
The  rapid  exhau^tion  of  two  large  editions  is  evidence  that  the  author  lia«  snc<>eeded  in  (horou^^hiy 
c-urryiiiff  out  his  object.  Since  the  appearance  of  the  la>t  edition,  much  Ins  Iwcii  done  ii>  perlect 
the  science  ;  the  new  PharfnacorMsia  has  introduced  many  changes  to  which  the  prote<!>ion  nrii>t 
Conform;  and  the  author  ha«  labored  as«iiduou^i\' to  embody  in  hi»  work  alt  t  hut  physicians  and 
phttrmnc«Mitisti«  can  ask  for  in  such  a  volume.  The  new  mutter  alone  will  thus  be  found  worth 
more  than  the  very  moderate  cor>t  of  the  work  to  those  who  have  been  using  the  previous  edit  ions. 

All  that  we  can  lay  of  it  in  that  to  the  practiaing  edition,  eontaining  the  added  reaalta  of  hit  recent 

phyaician,  and   especially  the  coantry  ph)'ticiau,  and  rich  expeiiecce  ai  an  ohaerver,  teacher,  aud 

who  is  generally  hia  own  apothecary ,  thrrr  »  hird-  praetic  il  oprrat«ir  in  the  phurioiiceutical  Jalx^raiftry . 

iy  any  h«iok  thatmightnotoetterbediapenied  wita.  The  excellent  plan  of  the  first  is  more  thoroughly, 

If  it  at  the  tame  time  a  ditpenaatory  and  a  pharioa-  ^Ptninsulat  Mt4.  Journal,  Jan.  18<M). 

eY.—L»mi*vilh  RtvUw,  Of  course,  all  apothrcanea  who  imve  not  alrrady 

A  careful  ezaminition  of  thit  work  enablet  ns  to  a  copy  of  thtr  first  editiuo  will  procure  4iue  of  this; 

speak  of  it  in  the  hishest  terms,  iis  beiuff  tbe  best  it  is,  therefore,  to  phystcmus residing  iu  l(ie  c«iaBiry 

trrntisR  <m  practical  pharmacy  with  which  we  nie  and  in  sumll  tnwns,  wiio  cunnot  uvuil  thenibeives  nf 


acqaninteil,  and  an  invnlualde  vade^mfcum^  not  (miy 
t<>  the  Rpotheenry  and  to  those  prnctttioners  wtiu 
are  accustomed  to  prepare  tl^eir  own  medicines,  but 
tti  every  medical  man  and  medical  sindent.— i^oiion 


the  skill  o(  an  eilucatfd  pliArniacciiiist,  thiit  we 
would  espteiiilly  nimuienit  ihiM  work.  lu  it  uify 
will  find  all  that  they  desire  to  know.  Mod  should 
know,  but  very  lit|^  of  which  they  do  really  «iiow 


Jitd.  and  Surg,  JourfMl.  in  reference  to  this  important  cojIarerHl  brunch  i>f 

This  is  altogether  one  of  the  most  asefnl  books  'te>^l»f"'['•■»"n^(or  it  is  h  welf  estaUlished  fjtci, 

we  have  teen.    It  it  jutt  what  we  have  lone  felt  t.>  »»»ut,  m  the  educulion  ».r  physicians,  wfiilo  the  st-i- 

be  needed 

ers  of  med  j 

tf*  put  up 

every  page, 

ecmveyed  11  .  ,,......  «., „..  „...^  .........^.,  .....  ^^ 

adapted  to  the  comprehensiiin  of  all  who  may  read  '"*'**  '^i^'* 

it— SonlAsrn  Mtd.  and  5«r|.  Journal.  We  know  of  no  work  on  tbe  subject  which  would 

That  Edward  Parrish,  in  writing  a  book  upon  be  more  indispensable  to  the  pli>BiciHa*or  student 

prnetieal  Pharmacy  some  few  years  ag<»— one  eini-  desiiing  information  on  the  subjectofwliicli  it  treats. 

Bcntly  original  and  unique — did  the  medical  and  With  tiriSth's  **  Me«lictl  Fi»riiiulary'*  and  this,  the 

pharmaceutical  professions  a  great  and  valuable  eer-  practising  physician  would  be  supplied  with  nearly 

▼iee,  nb  one,  we  think,  who  haa  had  access  to  its  or  quite  all  the  miwt  useful  infor'nation  on  the  snb- 

pages  will  deny ;  doubly  welcome,  tken,  ia  this  new  )ect. — CkarUaton  Mtd.  Jour.and  Keoisw,  Jan.  IbtM). 

PEASLEE  (E.  R.).  M.  D., 
pTOfeator  of  Pkytiology  and  General  Pathology  in  the  New  York  Medical  College. 

HUMAN  HISTOLOGY,  in  its  relations  to  Anatomy,  Physiology,  and  Pathology; 

for  the  use  of  Medical  Studenfit.    With  four  hundred  and  thirty-four  Ulu^trutions.    In  one  band- 
some  octavo  volume,  extra  cloth,  of  over  600  page^.    S3  75. 

It  embraces  a  library  upon  the  tonics  discussed  i  We  would  recommend  it  at  containing  a  summary 
within  itself,  and  is  just  what  the  leactierand  learner  I  of  all  that  is  known  of  the  important  subjects  which 
need.  We  have  not  only  the  whole  subject  of  His-  i  it  treats ;  of  all  that  is  in  the  great  works  of  iiiiaon 
tnli>gy,intere9tina  in  itself,  ably  and  fully  discussed,  'and  Lehmunn,  and  the  organic  chemists  in  general, 
but  what  is  of  infinitely  greater  interest  to  the  stu-  <  Master  this  one  volume,' and  yon  know  all  that  is 
deut,  because  of  greater  practical  value,  are  its  re-  I  known  of  the  great  fundamental  principles  of  invUi- 
lations  to  Anatomy,  PhysioUwy,  and  Pathology,  j  cine,  and  we  nave  no  hesitation  in  saying  that  it 
which  are  here  fully  anil  satiBniet«irily  set  forth.—  i  is  an  honor  to  the  American  medical  prufessiun.— 
IdatkvilUJoum.  o/  Mtd.  and Sur gory.  I  St.Loui*  Mtd.andHurg.  Journal. 

ROKITANSKY  (CARL),   M.D., 
Curator  of  the  Imperial  Pathological  Museum,  and  Professor  at  the  Univeraity  of  Vienna,  ite. 

A    MANUAL   OF  PATHOLOGICAL    ANATOMY.    Fonr  volumes,  octavo, 

bound  in  two,  extra  doth,  of  about  1200  pagea.    Translated  by  W.  £.  Swaink,  Edward  Sievx- 
KiNO,  C.  H.  Moors,  and  G.  £.  Day.    St)  OO. 


The  profession  is  too  well  aoqnainted  with  the  re- 
putation of  Rokitansky*B  work  to  need  our  assur- 
ance tbat  this  IB  one  of  the  muat profound,  tnorough. 
and  valuable  btmks  ever  issued  fnim  the.  medical 
press.  It  is  sui  igeneriSj  and  lias  no  stuodiirij  of  com- 
parison. It  ia  <ialy  neeei«iry  to  announpe  that  it  is 
issued  in  a  form  as  cheap  as  is  compatible  with  its 
■ise  and  preaervatioa,  and  its  sale  foiluwa  as  a 
BUitteT  of  eourae.  No  library  ean  be  called  com- 
plete withoBtlt.— £i|^ala  Mod.  Journal. 

An  atteaipt  ^>  give  onr  readera  any  adequate  idea 
of  the  vuMt  amount  of  instruction  accumulated  in 


these  volumes,  would  be  feeble  and  hopeless.  The 
effort  of  the  distinguished  author  to  concent ritte 
in  a  small  space  his  great  fund  of  knowledge,  hits 
siiCliiirgeU  his  text  with  ^iiiuable.  iruiiis,  iiint  suy 
atteiiipi  of  a  reviewer  to  epitomise  i»  at  once  para- 
lysed, and  mast  end  in  a  failure.^  H>j(cf«  Lancet. 

As  this  is  the  highest  source  of  knowledge  upon 
the  uuportaut  subjeot  of  wbich  it  treats,  no  real 
student  can  afford  to  be  without  it.    Tlut  KmK.\v?'^xv 
pu bl  isher H  have  euv\\V«4  v^«\cAib\^  «%  v»  V^^ \Vimb!i.^  vA 
the  pcoieaavou  kA  \,>\e\T  e.«w\\\"^  ,l«t  vVVa  \;v«\"evia%«MA. 
beauUtuVedvUoik.— Ka»WT\U%  i«ui»A\  •!  HL^Axt-x**. 

% 


S6  BLA.NOHARD  ft   LBA'S   HED 

FIIQBY   (EOWAFID),   M.  I 

BcBlor  PhTiician  to  llic  Qmeiml  Lyl^-ia  H' 

A   SYSTEM   OF   MIDWIFERY.    With  Notes  « 

Secood  AiDericui  Edition.     Oa«  volume  ocliTO,  extra  cloth,  * 


RAMSBOTHAM  (FRANCIS  H 

THE  PEINCIPLES  AND  PRACTICE  OF  OBS 

SUBGERV,  in  rerereucD  to  (he  Prucev  of  Fnrtnrllion.   A  ne 

TeviKdbylheAuitaor.   WiihAddilionsby  W.  V.  KkaTIics.M. 

Ibe  Jr<r«rw»  Medical  Collpge,  Fhiiadelpbin.    In  me  large  wid 

OI690  pages,  Firongly  bound  in  lealher,  witb  riifcd  band*;  « 

nuowruuB  Wood-oulB  in  ibe  tut,  coniaioiDg  in  alJ  nearly  200 

rtoiiL P^vf. IltdMt,*f  tki  UnivrHlt 

To  tha  Atfarleaa  pBblla,it  li  moitvaliiableffna  ita  ^oEriniia 

the  bait  ■ntborixad  aipoDcntof  B'iliiiiBlidwirerr.   Ita  oiioalalion ' 


ItUi 


alo  n;  ujtbiDg  In  tecacd  to  the  i  tnlj  elecut 
.  lllBalreadTappraeuifdInDai    oat,  eiealliag 

tm  tbe  Talna  of  Ibe  maitei,  the  eleaTseaa  Df   slally  Id  ila  pi 

dthefBlBaaanfllaillBalratinna.  To  the  and  baa  the  a 
Ubiary  it  IB  indlfpAuable,  wblla  to  the  aa  Ike  b«M  < 
. ■.-_..   . 1.1-..  j„  (itracl  the    tDbW  of  no  la: 


•OBBtnr 
llaawle, 

pbyiricia; 

•Mdml  ai  a  teit-baok,  from  a 
BiterlaUnrlayliif  thelbundali 


RICORD  (P.I,   M.D. 

A  TREATISE  ON  TH|!  VENEREAL  DISEASE. 

Wltb  oopioua  Addilion«,  by  Pa.  Kicoid,  M  U.  TnuiKlated  a: 
J.  BnaVritAD.  M.  I).,  Leclurer  on  Venereal  at  ihe  CollEg*  of  I 
Second  edition,  reviwd,  coniaining  a  riiumJ  of  Kicom'a  Ri 
one  baodwune  octavo  Tolume,  extra  ololb,  of  990  pa«e*,  with 

alsewhieb  tliiawaik  derivrii  frun  ttaui  pruenllni    leilablylbr  ti 
of  Ihew  IwommlriniilBbyijde.    Bnt,    atE  efquunu 

.ie,aa.-»ir^ 


KICOED'8  LETTERS  ON  SYPHILIS.  TramUtec 
Id  one  neal  ooibto  Tolume,  of  >7Q  pages,  extra  clotta.    fi  M 


ROYLE'S  MATERIA   MEDICA   AND   THER 


ln« 


B  large  octavo  Tolnme.esiraeloifa,  of  about  700  pagas. 


SMITH   (HENRY  H.),  M.  O.,  AND   HORNE 
AN  ANATOMICAL  ATLAS,  illnstnttive  of  the  8 

In  one  Tolume,  large  imperial  octavo,  extra  cloth,  wjlh  ab 
figUTCB.     M  00. 

~    '  1b  Atlaa^  whlph  renden  it  lO  pe- 1  ofthe  Mad  tbi 


lalra 


eredilal 


lofUi 


St  eoBVeainl  wor) 


SHARPEV  (WrLLIAM),  M.  D.,  JONES  < 

RICHARD  QUAIN,  F.  R.  « 

HUMAN  ANATOMY.    ReviBed,  with  Notes  uid  . 

M.  D.,  ProferMir  ol  Analomr  in  tbe  Unirerrity  of  Peansvlvi 

TUtmea,  extra  doth,  ol' about  thirleon  hundred  pageB.    Will 


pafas,%itb 


B01.I.T  ON  THE  HUMAN  BKAIN , 
Phyiiokiy,  and  Di. 
nach  anIiTitHi  Loi 
volBiBe.exVtaoloiA. 

««t«.  nw. 


lies.    FromtVe  Second  snJ       pages,  % 

™edillfiB.    In  one  'iclavo   BIMON'If 

(3Mva(ea,withlMWD04-        |v*  ta  U 

\    t«^k>1 


■^       -  AMD   SCIENTIFIC    PUBLICATIONS. 

STILLE  lALFREO),   M.D., 

ProhMW  af  llie  Th-oty  .sd  P.iMIco  ^f  Ma.Uc^lao  In  IKo  f!ai'i>r,\lr  of  Ppoe^lraBb, 

THERAPEUTICS  AND  MATEKIA  MEDIOA;  »  Systematio  Treatise  on  the 

'  AcLiuu  uni)  uAi*  ut  Xvdlf.tnnl  Agcnlr,ini?l<lding  tbeir  Ueseriplinn  and'Hiilurv.  Second  Bdilluii, 
^  thorougbfy  rei'imd  Intwo  Imrgn  anil  bui4«uine  doIhto  roluues.  (In  Preii.) 
~  i8WiirlliK(p*lgn«Io*pee«Hyft.rlliB«lii(tentin£lpriolitron»Tofmedielne.  undlrealBtheTuHou* 
:t  at  tba  Materia  Medir*  from  Ihe  pninl  or  view  oT  the  bedtidi:,  Biid  nol  ol  the  "hop  or  «l  (He 
B-room.  Wtlile  Ihiin  endeavoring  to  give  all  pfactlcal  InfonnBiiun  liitoly  to  be  u«ful  wiih 
el  lo Ibe empliiymenl  of  «pv(%l  remedie*  in  piperliil  tiHkHion*,  and  Ilteivsulis  lobe  anilGJ|i«led 
..._.  their  admin  IK  mi  Ion,  a  Aupioiia  Index  ol  DiwawH  and  ibeir  Retnedie«  lenden  ihs  worii  hiqi- 
aniljr  Bllad  for  nftreatf  by  »hnWli>g  at  a  giaacc  ills  dilTerenl  muaiiK  whiph  have  been  employed, 
yi  enabling  the  praotiljuner  lu  eilend  bis  rewuma  in  dilficull  eaiea  wilta  all  [bat  toe  expeileiice 
'  the  pfofe^'iun  has  auairesteJ. 
TTbr  ipaedy  deini 
"-■-ted  i...!  Nu. 
)r  wiib  whir^b 


tier  ediiimonbiiworlohowtliialil  hh*  eeoepiably  filled  an  acliuii' 

lite  auilinr  will  he  wnaliog  la  reoiler  il  wotlhy  a  vonliiiiiauw  art 

received,  while  ui  Bliermioii  in  Ihe  lypnoraphiwl  arfangement  w 

Hddiuons  wiihoui  iiicfcaiing  undaly  Ihe  iiKoof  tin  Vi     


oBiiDi*.  ll  la,  theieTan,  with  a  pteulmt  gmilG- 
e«lioB  Ibalwa  rHugniia  la  Dr.Slillt  (be  princa- 
■itia  oTmany  ariboee  nnts  dliUMBJaanl  qaalifiea- 
lluaa  which  snlitk  hiai  to  appruWloa,  aad  wbiah 
jailirr  kin  is  cnadi«  before  bia  madieal  brilbres 
■a  an  iMtmaUr.  A  aoaiprabeBBiva  koawlHlge, 
lea  ted  by  a  »aad  and  penatratiu  iadfiaaat,  Jiiinad 
In  alonirtpnigttH— whloha  diKclatinatlag  apliU 
oT  tualrv  baa  temperHl  auai  toieenit  anIblH  sew 
_bMM«  tt  t>  aatr,  a*l  abandra  aaihiag  old  beeaaaa 


[Mlhotall  <b*  iHiin 

Mluei  nfbia  aabieet 

fanwallT  aMta  ear  reulaii 


nnwlwlga  lb<T 

a  la  refarriaa  faikar  lu 
Iha  anwla  ireliury  of  andoabiad  trvtha,  iha  ml  ud 
auarid  eoDqueal  of  nedicioi,  iiassniBU.led  hf  Dr. 
"*""   -  'liapafoti  tad  ODaiUMiid  tha  nntgf  hltla- 


al  of  Ibe  I 
tan  plMii 


ioBed.SiUlt.    Bii  (reel  work  on  "Mai 
a  aad  Ttterapeallai,"  pabllahed  UN  j.' 


It  BiDde  In  vbiab  Iha  Jaiu  la  arnjuM  u 
.  TBen  lalraiu'Madaief  Kantdiaai' 
•  Indei  of  Diaaaaei  and  tkaii  RetMdIaa." 


MofMaa 


nfbwkaaflh 


we  bavs  10  It;  una  ranadjr  afMr  i _ _. 

■toek  ia  pnliy  nearly  aihauaied,  ud  we  aia  alaioai 

of  Iha  two  iiiat  naatic'.Ded,  la  preeiHi*  what  wa 

vul.—L«deaM«l.n>«i  Mil  &U1IM,  April,  IMI. 

WatMnbthlawarkwiUdamneh-io  uhvlale  U>e 

telBotanao(oalboiiBi>hlaT««IJntleaarUiiabrawli 


\i  BBTliia  tiiBgae,  we  (hall 
» la  m  iiyla  mure  olaar  and 

Maad4"y     Tl?er.'",  ri!! 


b«ri  tu  the  aiteoilon  nf  our  re 

aandoi.anilibe  jndpDeBtof  hiia  who  haagaiBerad 

tba  wbalB  ao  eareTDlly^ffdfi^rf*  It-*  Jttmut, 

Tbe  moit  recent  antborlly  la  Ike  one  laatneD- 

SIMPSON  (J.  YJ,  M.  D., 
rtoCeatAr  ol  Midwiiery,  Ac,  In  Iha  UDivetiiiy  of  BdiBbarfh,  ke. 

CLINICAL  LECTURES  ON  THE  DISEASES  OF   WOMEN.     With  oo- 

nieiou*  illuairaliona.     lu  one  bendttume  ocuivo  volume,  of  over  SOO  pages,  extra  elolh,  $3  M. 
(AoKT  Riadf,  1S63.) 

Thia  Talnable  worll  koviliK  pa*>B^  rhroinh  iheoolumniof  "Tbi  MmicAL  NawsjiNDl.tsitiaT" 
for  ISeO,  18bl,  and  ISm,  it  nuw  roiDpteied,  and  may  be  fand  vpparaie  in  una  handHime  volume. 

Tbe  prlDctpal  lopiun  ombrw-'cd  m  the  Leciute*  are  Veiico-VagiuaJ  Flilula,  Cauueroltbe  Uierua, 
TpBiiinii-ni  of  Caru.nonia  by  Cauaticn,  Oya xenon hiea,  Amenonhoa,  CloaureB,  CuDlraniuna,  Ate., 
ina,  VulVLiiB,  Cauws  oT  Dsalb  after  Surgical  Operaiiooa,  Sifrgical  Fever.  PbJtwiiuaia 
_....._,_   rf_i_..  .^_ii^ii,j.  PjIjjp  lltemalnma,  dminDUa  Prwnancy,  Ov«inn  iSrupty, 

J, m,  uiaeaaea  oTthe  Fallopwa  Tubei,  Puerperal  A^uia,  Sub-Involution  and 

'luvomuoii  of  the  l/lerua,  &c.  &c. 


Carina,  VulviiiB,  Cam 
Doleni,  (^jvcyodtnii,  Pelvic  Cellnli 
Ovariuluniy,  Cnmlovloam,  Dii 
Suwt-Iavomuoii  of  the  Uleru 
A*  N  tenea>  uf  moaograpbi    . 
mi»  Ihe  ordiniiry  leil-books— elucidnied  with 
^.which  ProlefMr  Simpnon  in  no  ditlmguiahoi 
pigea  ninlloi 


ten  practiiii. 


«rt  whu  ■ 

i  difficult  CI 


vfut 


8ALTEH  (H.    H.),    M.  D. 
^,A8TI1MA ;  its  Fatholo^;,  Causes,  CouseijueDcca,  and  Treatment     In  one  lol. 

Svo.,ellrBCloIli      (J<at  Kiwly.)     »  UU 


tliiBBfDr.Saltei'a' 


iny  a  jdit 


edlcaillMraiareof  Ihl 
»i,Jaa,l3«l. 


:.  SLAOE  I 

DIPHTU  BR! A :   its  Natnre  aud  Treaimont,  i 


9S 


BLANGHARD   ft  LEA'S  HE] 


8AFIQENT  (F.  W.I,  M. 

ON  BANDAGING  AND  OTHER  OPERATIOS 

Kew  ediliuD,  viib  an  ■ddilinnu)  chapter  on  Mililarv  Surcery. 

ol'nearly  41)0  pagen,  with  184  w,km1  cum.     Kzlrs  cloth,  SI  7 

The  vbIiw  onliia ymrk  m*  ■  haoily  and  ronvcannl  mutual  Ion 

isduced  ibe  publishers  lo  render  it  mure  cumpleie  tor  ihuM  pi 

on  gun-»hol  wuunJ>  aiid  iMher  muilerK  peRuliir  lo  mililiry  f 

lore,  with  no  iDcreiii«  in  prira,  it  will  be  found  a  very  pbeap  w 

'    cacu  in  Ifae  doily  eiigenciei  o(  miliiury  aa 


Wsm 


I  u(bd  kuipiul  dreuer,  ui 


fMBtWhoHedaCBlianiB  ihii  itipeeihu  dih  bfeo 
peifKted.  WtBi«tcnnliiil*en«nnicndihli  volume 
uODewMebtkenediculitudi'DKhiiulilinodtliiie- 
ly  iludy,  ta  ptrfeet  hiniR-lf  is  Iheie  iniBiir  inrf  Inl 
Oparalfiqit  in  which  Bmicrii  (wl  dextrrlty  ite  w 
Bueb  leqnllcd,  md  un  wliieh  ■  great  iHirticn  uf  hi* 
nrutatinn  u  ■  rature  uirKaoD  usat  rvldeatly  raat. 
And  to  iha  ■aneim  in  pructipe  it  mnal  ; '— " 

Whldi  ha  mT  hHve  rurgutlcn. — BHiiil 
JtunuH,  Hay,  IBVt. 


oailily  adapli 
I  Br^mlt  JUid. 


SMITH  {W,  TYLER),  M 
PkyilciuAeeDBSIieBrtoflt.  Miry'aHi] 

ON  PABTURITION,  AND  THE  PRINCIPL] 
OB8TETKIUS.    In  one  royal  lamo,  Tolunie,  extra  clnlta,  of 

A  PEACTICAL  TREATISE  ONTHh'pATHO] 
OF  LEUCOKHUCSA.  With  nunwrous  illuctrBlioui.  In  c 
extra  cloth,  or  abuui  200  page*.    SI  73. 

TANNER  (T.   H.)Tm. 
Phyaiciu  to  the  Uoipiul  for  Womi 

A  MANUAL  07  CLINICAL  MKDICLN'E  AND 

To  whicb   is  Bdiled-  The  Code  of  Elbica  ol  the  Aineric 
American  Edition,    iu  one  Deal  volume,  unHll  ISmo.,  exin 

TAYLOR  (ALFRED  B.),  M.  D. 

Laetnicr  un  Medical  JurlipmdfnceudChauialr 

MEDICAL  JORISl'RUDENCE.    Fifth  Americw 


pletely  to  the  prereni  aisle  ol'  the  Kienec.  As  a  work  of  auih 
poailioUi  bolta  an  a  text-book  for  the  aludcDi,  and  a  cumpendioo 
can  at  all  limea  refer  la  i'smii  of  doubt  or  dUBculty. 

No  wuik  upon  thr  inbjccl  can  b«  pnl  iatu  the  Anerieaa  aiu 
kaadi  of  (ludenia  eitkcr  i>t  law  or  Dwdleine  which  I  in  the  puaaan 
will  engMB  them  mora  elaaely  or  pruiukly;  and  ii  una  of  gn 
Bene  euuld  be  »Iered  tn  tbebniy  piBetiiioner  of  pablieaawel 
•ilher  calliDg,  fOr  Uir  purpoae  of  cainil  iir  hauy    aii4  Sarc.  /« 


It  la  not  exeeia  of  praiai 


■nd  tmjntntly  prac-    iubJFcti  nan 
■  taadi  Ml  tbahtad  uf  I  JtMrmmi  mU  . 


kaa  pneeded  it. 

It  ia  al  ooee 

Ueal,  and  by  ai 

ON  POISONS,  IN  RELATION  T0"mEDICAL 

MEDICINE.    Second  American,  from  a  i.erond  and  revw 
octavo  Volume,  ol  TSSpagen,  extiacloth,    ^  UO. 
Mr.  Taylor's  position  »<•  the  leading  medical  jnrial  of  Engln 
nary  Hdvaniagci  in  aeiiuiriiiK  exiierieiice  i.n  ihew  fubjccia. 

The  reiiulla  of  bia  lalmn',  [berefore,  na  gatuered  toother  m  1 
tilled,  and  preKnled  iii  thv  clear  und  iiiielligille  style  t<ir  wl 
U  an  ftcknoviletlged  authority,  and  ai>  a  guiue  to  be  followed 

CHEMISTKY. 
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TODD  (ROBERT  BENTLEY),  M.  D.,  F.  R.  S., 

Profea^pr  of  PhyiJolofy  in  King*!  College,  London;  mad 

WILLIAM  BOWMAN,  F.  R.  9., 

Deraunatratur  of  Anatomy  la  King 'a  College,  London. 

THE  PHYSIOLOGICAL  ANATOiMY  AND  PHYSIOLOGY  OF  MAN.    With 

about  three  hundred  large  and  beautiful  illui*trationa  on  wood.    Complete  in  one  large  octavo 
volume,  of  990  pages,  extra  eloth.    Price  $4  75. 

Iti8moreeonci8ethanCarpenter*kPrincipici«and  i  A  marniftcent  eontrlhution  to  Britiah  medicine, 
more  modern  than  the  aceeaaible  edition  i)rMQller*a  '  and  the  American  physician  who  ahail  fail  to  peruve 
Elementa;  ita  detaila  are  brief,  but  suAcirrt;  iti  it,  will  have  failed  to  read  one  of  the  moat  inatruc- 
deaeriptiona  vivid ;  ita  illuitratlons  exact  and  eopi-  tive  books  of  the  nineteenth  century  .—iV.  O.  Mtd. 
ous;  and  its  lancuage  terae  and  perapicuoua.— j  aiul  5icrg./o«nia/. 
CkarU»t9m  M»d .  Jonmal .  i 


TODD  (R.  B.)    M.  D.,  F.  R.  S.,  fre. 
CLINICAL  LECTURES  ON  CERTAIN  DISEASES  OP  THE  URINARY 

0KGAN:5  and  on  dropsies.    In  one  octavo  volume,  284  page»,  extra  cloth.    92  00. 

BY  THB  SAMS  AUTHOK. 

CLINICAL  LECTURES  ON  CERTAIN  ACUTE  DISEASES.     In  one  neat 

octavo  volume,  of  320  pages,  extra  cloth.    93  00. 

TOYNBEE  (JOSEPH),  F.  R.  S., 

Anral  Surgeon  to,  and  Lecturer  on  Surgery  at,  St.  Mary's  Hoapital. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  EAR;  their  Diag- 

noHiK,  Pathology,  and  Treatment.    Illustrated  with  one  hundred  engravings  on  wood.    In  one 

very  handsome  octavo  volume,  extra  ololh,  S3  ^. 

The  work  is  a  model  of  its  kind,  and  every  page  Surgery,  It  ia  without  a  rival  in  on r  language  or  any 
and  paraaraph  oi  it  arc  worthy  o(  the  most  thorough  othm^^ChatUttan  Mtd.Joum.  cud  Ate.,  Sept.  ibtfO. 
atudy.    C.msidered  all  in  all-*8  an  original  work,       ^^^  ^^rk  of  Mr.  T..ynbee  ia  und.mbtedly,  apoa 


.......         .  V    .  mm  J-         —  •-«  .iighest  authority  on  must  p<»mtL  ......  «^- 

f  cry  in  the  nineteenth  century.-iV.  Anur.  Mtduo-  ,  partment  of  science.    Mr.  Toynbee's  work,  as  we 
Chtrurg  Kevitw^  Sept.  1860.  j  ^^^y^  already  suid,  is  undoubtedly  the  miMit  reliable 

We  are  speaking  withm  the  Umlta  of  modest  ac-  •  auide  for  the  stndy  of  the  diseasfs  of  the  car  in  any 
knowiedgment,  and  with  a  sincere  and  unbiassed  laa^nage,  and  should  be  in  thelibrary  uf  every  phy- 
Judgmeat,  when  we  affirm  that  as  a  treatise  on  Aural  i  sician.— CAt'eogo  Mtd.  JoMmai,  July,  186U. 

WILLIAMS  (C.  J.  B.),   M.  D.,   F.  R.  S., 
Profeaaor  of  Clinical  Medieine  in  Univeraity  College,  London,  ikt. 

PRINCIPLES  OF  MEDICINE.    An  Elementoiy  View  of  the  Canscs,  Natnre, 

Treatment,  Diagnoaia,  and  ProgniMHia  of  Disea!)e;  with  brief  remarki*  on  Hyirieniet,  or  the  pre- 
Mrvation  of  health.  A  new  American,  from  the  t  bird  and  reviMid  London  edition,  in  one  octavo 
volnme,  extra  cloth,  ol  about  dOO  pagen.     9'i  25.    (iVop  Ready.) 

WHAT  TO  OBSERVE 

AT   THB   BEDSIDE   AND   AFTER  DEATH,  IN    MEDICAL  CASES. 

Published  under  the  authority  of  the  Lpndon  Society  for  Medical  Obi«ervaiion.  A  new  Americaa, 
from  the  second  and  revit»ed  Londou  edition.  In  one  very  handaome  volume,  royal  12mo.,  extra 
cloth.    91  00. 

To  the  obaerver  who  prefers  aeearaey  to  blundera  I     One  of  the  fineat  aida  to  a  young  practitioner  wa 

"*'"'■"'  ^        everaeen.— PMiiwaiarJearfiai^JfsdiciiM. 


To  the  obaerver  who  prefera  aeearaey  to  blundera  I  On 
and  preelaion  to  earelessneas,  this  little  book  is  ia- 1  have 
Talaable.'Jf.  H,  Jawmmlo/Mtdieitu,  I 


WALSHE  (W.   H.),  M.  D., 
Profeaaor  of  the  Principles  and  Practice  of  Medieiae  ia  Univeraity  College,  London,  ice. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  LUNGS;  including 

the  Principles  ofPbyi»ical  EUagnoitia.  Third  American,  from  the  third  reviaed  and  much  en- 
larged London  edition.    In  one  vol.  octavo,  of  468  (wgea.  exiM  cloth.     92  50. 

The  prewnt  edition  haa  been  carefully  reviKed  and  much  enlarged,  and  may  be  aafd  in  the  main 
to  be  rewritten.  De4criptiou«  of  several  diseavee,  previoui>iy  omitted,  are  now  introduced ;  an 
effort  haa  been  made  to  bring  tbe  dei^ripiion  of  anatomical  characten*  to  the  level  of  the  wanta  oi 
the  practical  physician ;  and  the  diagnotii»  and  prognocia  of  each  complaint  are  more  completely 
.  eonitidered.  The  aeciiona  on  T&batmbnt  and  the  Appendix  have,  aepecially,  been  largely  ex- 
tended.—ii«/A9r'«  Fnfaee, 

BT  THB  BAMB  AUTHOB. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  THE  HEART  AND 

GREAT  VE:dSELS,  including  the  Principle*  of  Physical  Diagnu^ia.  Third  American,  from  the 
third  reviaed  and  much  eniargjed  London  edition,  lu  one  hau<JM>nie  octavo  volume  oi'in)  page*, 
extra  cloth.    93  50. 

The  present  edition  haa  been  carefully  revired ;  much  new  matter  haa  been  added,  and  the  entire 
work  in  a  measure  remodelled.    Nuiueroua  fains  and  diitcu^taions,  more  or  less  completely  novel, 
will  be  found  in  the  description  of  the  principles  ot  physical  diagnosis ;  but  the  chief  additions  have 
been  made  hi  the  praoiicai  jiortions  of  the  book,    beveral  aHections,  of  wb\eh.\\v\Vft  ^x^^a^cwmbx 
had  been  given  in  the  previous  editions,  are  now  treated  of  Va  de\a\\. — AutKor*a  PT«fa«a« 


BLANCHARU  ft   hB&'Bj^M 

Hew  and  mncb  enlarged  « 
WATSON   (THOMAS),    M. 

Litq  Pliyiirua  lei  ilia  MiiIiIIeui  Bd 

LECTTJRES   ON    THE   PRINCIPLES   AND 

Dellveied  ■!  King's  Colieite,  LddiIod.     A  new  Americio. 

Eiialifb  edilioQ,  wilb  Addiliunn,  by  D.  Fkakcu  Coifors,  H. 

on  Ihe  DiMitwD  ofCbildren,"  kc     Wilh  one  hiimlieit  «ad  ■ 

cne  very  large  and  hwidi'aiiie  ToluBie,  imperial  oclaro,  □! 

■nnll  lype;  exin  claih,  S5  Oi};  siruogljr  buund  in  luMbsr,  i 

1^1  ihe  high  reptiutioD  of  ibis  work-  might  be  fully  a 
thnroUKb  reviiiliin ;  every  poniiin  hat  been  enmined  w 
in  palhology,  uii)  ibe  reeuils  of  modern  inveBiigslions  tn  be 
bive  been  nrefully  weiebed  and  embodied  ihiDUghout  ilB  pi 
eililui  bus  likewise  introduced  whatever  poueMeEimniediale  i 
in  relaiion  to  ditieuiea  incident  to  our  oumme  irhtob  Are  iJtib 
point*  in  which  expeiienoe  here  has  lediodifleren^liDodeei^pi 

lo  ibe  series  of  illufttralioDS.  beliefina  If—'  ■"  '•■■-  •"- — ■ '■ 

the  sludeat  in  eluc-idaiing 
tbe  liiofl  advanced  stale  < 

The  ■dditiona  which  lb 
largement  in  the  rize  of  the  page,  more  than  tWD  hundred  u! 
to  nccommodale  Ibe  Iwolarse  volumeH  of  llle  Loaiton  ediliov 
tbe  coiDpBH  of  a  single  volnme,  and  in  ita  prexeal  form  it  o 
onlinary  octavoa.  B^ieviug  it  lu  be  a  work  which  ahould  lie 
Iwin  the  bands  ofeTeryaludenl,  the  publiiheri  have  pul  11  all 
jl  one  of  Ihe  cheapest  bookf  t«  yel  prunnled  to  '  ~ 
(he  beauty  ol  ila  mecfaanical  eiecalion  rendera  i 

The  fciurtb  edition  now  ap|H»[ii,  lO  caiorully  re- 
Tiaed.at  to  add  eoDiidarably  td  tbe  vilna  oT  a  benk 
already  ackaowledged,  wheierer  the  Bngliit  laa- 
gaageia  read,  tDbebaynnd  all  eomparlaoa  tbs  beil 

PhytiQ  ia  llic  whole  range  «  mediBal  t&teratupe. 
Evflcj  lectutacDDUiiu  pioof  of  ibenitninE  anxiet; 

■o  ad  mi  to  null  ibe  pare,  oimple.  (areibls  Engliab— 


'  ciudila  oulllvatioB,  olearimu,  and  eloqaence,  wll£ 
which  Ihey  were  iVom  itie  fitii  inveited,  bot  yet 
n Cher  than  befora  ia  the  [euln  of  lantii  prulonied 
otiKrvalion,  and  in  the  able  appceeiallos  ofUe 
laleit  idvaiieFii  in  patkoUify  and  medieine  bv  naa 
ef  the  mtiut  prjfooDd  medidLllhinlEeraoffhediLy. — 


equtled  by  i 
•inenea,  tat 

Wataoq'a 
WDPfc  on  Pr 
which  (the  r 


pnotiee,  ni 
by  Ue  aib> 
Wauoa  k«i 


ITew  Etnd  macb  enlaised  » 

WILSON   (ERASMUS),  F 

A  SYSTEM  OP  HUMAN  ANATOMY,  General 

vised  American.  Irom  the  Ivl  and  enlarged  £ngll.-fa  Edilion. 
Profc^ior  of  Anacuniy  in  Ihe  Pennsylvnnia  Madical  College, 

over  SOU  large  pagei-;  extra  doth,  |:i  7S. 

The  pubdahere  trual  that  Ibe  well  earned  fenulation  ao  loli| 
ttrau  maintained  by  Ihe  preeenl  edition.  finiilBtaveryiboroc 
moil  oreAilly  ezuninea  bf  the  editor,  and  the  eSbrts  of  both 
everything  which  incraBsed  einwionco  in  ilH  uriC  Bas  aug^fie 

!.__...._  -i. ■.: ^.fc:-  uj  ijj  „oe^  gp  gequain 

IB  reoeived  may  be  ealim 


bringing  difiinuil 

It  may  be  rceui 

aittingaiihed  bj 

aeriptlon  IBus  by 


ailff^  I> 
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WILSON    (EAASMUS)     F     R    8 

ON  DISEASES  OF  THE  SKIN.    Fifth  Amencan,'  fW>m  the  Fifth  enlarged 

LondoB  edition.    In  one  hancli>onie  octavo  volume,  of  nearly  700  large  pages,  with  iUaatraliona 
on  wood,  extra  cloth     94  00.    (Now  Ready ^  May,  1863.) 

This  clasncal  work,  which  for  twenty  years  has  occupied  the  position  of  the  leading  authority 
In  the  Cnfflish  language  on  its  important  subject,  has  just  received  a  thorough  revixion  at  the  hands 
of  the  author,  and  is  now  presented  as  omboidying  the  results  of  the  latest  investigation^  and  expe- 
rience on  all  n^fitters  connected  with  diitea^-es  of  the  skin.  The  incrfa!«e  in  the  t«ize  of  the  work 
shows  the  industry  of  the  author,  and  hi;*  determination  that  it  shall  maintain  the  position  which  it 
has  acquired  as  thomughly  on  a  level  with  the  most  advanced  condition  of  medical  scienoa. 

A  few  notices  of  the  la»t  edition  are  appended. 


The  writiagi  of  Wilton,  apoudit«aaeaof  the  skin, 
are  by  far  the  most  acientific  and  practical  that 
have  ever  been  presented  to  the  meaicHl  world  on 
thia  aubject.  The  prraenteditiim  iaa  grent  improve- 
mcnt  iin  all  ita  predeceaa«»ra.  To  dwell  uptin  all  the 
great  raerits  and  high  claima  of  the  work  before  qj^, 
Mfiafim,  would  inured  be  an  H^reeablc  aervice;  it 
would  be  a  mental  homage  which  we  eould  freely 
offer,  but  we  ahould  thua  occupy  an  undue  amount 
of  space  In  thia  Journal.  We  will,  h(»wtver.  look 
at  aonie  of  the  more  aalient  point*  with  whick  it 
alH>unda,and  which  makeitincomiMirBUiyauperior  to 
allothertreatiaeaontheaubjectordermiilolofy.  No 
mere  apeeulative  Views  are  allowed  a  place  in  thia 
volume,  which,  without  a  doubt  will,  for  a  very  lonr 
period,  be  acknowledged  na  the  chief  atandurd  work 
oa  dermatology.  The  principlea  of  an  enlightened 
and  rational  iherapeia  are  introduced  on  rvery  np- 
propriateoccaaion. — Xm.  Jour.  M*d  Scienet. 

When  the  firat  edition  of  thia  work  nnpeared 
about  fourteen  yeora  ago,  Mr  Erasmua  W  ilaon  had 
already  given  some  years  to  the  atady  of  Diaeaaea 
of  the  Skin^  and  he  then  azpreased  hia  intenti<»n  of 
devoti^  bia  Aiiure  life  to.  the  elucidation  of  thia 
branch  i>f  Medical  Science'  In  the  preaent  edition 
Mr.  Wilson  presenta  us  with  the  retalts  iif  his  ma- 
tared  ezperienee,  and  we  have  now  Iwfore  na  not 
merely  a  reprint  of  his  former  publications,  but  an 
entirely  new  and  rewritten  volume.  Thus,  the  whole 
history  of  the  diaeaaea  liflccting  the  akin,  whether 
they  originate  in  that  structure  or  are  the  mere  mani- 
festations  of  derangemciA  of  iniernal  organs,  is 
brought  ander  notice, and  the  bo«tk  lacludea  a  saass 
of  information  which  is  spread  over  a  great  part  of 
the  domain  of  Medical  and  Surgical  Pathol«>gy.  We 
eaa  safely  recommend  it  ^»  the  protessioiTas  the 
beat  work  on  the  subject  now  in  existence  iu  the  Kn* 
gliah  language. — Loiidoa  JUcd.  Tinus  and  Gaxttte. 


No  matter  what  other  treatlaea  may  be  In  tbs  libra- 
ry of  the  medical  attendant,  hs  needa  the  clear  and 
aagfCKtiTe  connaelM  of  Wilnon,  who  la  thoroughly 
P'lHted  up  on  mII  Miibjf^tM  connected  with  cutaoeiMia 
pathology.  We  hav*.  It  In  rery  true,  other  raluaLls 
works  on  the  inaladifM  that  Invade  the  Hkin;  but, 
compared  with  the  vuluiiio  under  coUHideratlon,  tboy 
ar«  sertalnly  lu  be  re«.irdfil  hi*  inferior  iighta  in  guid- 
ing the  Judgment  of  the  uit'dlcal  man. — BoidomMed. 
and  Surg.  Journal^  Oct.  It07. 

The  author  adopts  a  iiiinple  and  entertaining  style. 
He  •trireft  to  clear  away  the  complioalionA  of  his 
aubject,  and  haa  thua  produced  a  book  tiled  with  a 
vast  amount  of  information,  in  a  form  so  agreeable 
an  to  make  it  pleanant  reading,  eren  to  the  nniuitiated. 
More  especially  doei«  it  deaerve  our  praiiM  because  of 
ita  beautiful  and  cuiuplala  atlaa,  jrhlch  the  American 
publlKbera  have  NUcceajifully  imitated  from  the  origi- 
nal platen.  We  pronounce  them  by  far  the  best  imi* 
tatioDM  iif  natur«>  yet  ]tublli>hed  in  our  country.  With 
the  text-book  and  atluH  at  hand,  the  diuguo^lif  U  ren- 
dered eany  and  accurate,  and  the  pntclittoner  feeU 
hlmnelf  safe  in  hia  treatment.  We  will  add  that  this 
work,  although  it  muHt  have  been  rerv  expennlTe  to 
the  pulTllMherH.  I*  not  high  priced.  There  i»  no  rea- 
Hoti,  then,  to  prevent  every  physician  from  obtaining 
a  work  of  Huch  importance,  and  one  which  will  nave 
him  both  labor  and  perplexity. —  Va.  Med.  Journal. 

An  a  practical  guide  to  the  claM^illcaliun,  diagnoHia, 
and  treaiinent  of  the  dipeaNeH  ut  the  itkin,  the  book  is 
complete.  We  knuw  nothiug,  cunftldored  In  thia  aa- 
I>ect,  better  in  our  language;  it  la  a  itafe  authority  oa 
all  the  ordinary  matters  which,  in  this  range  of  dia- 
easeft,  engage  the  practltlouer'a  attention,  and  po«- 

-Mestoa  the  high  quality— unknown,  we  believe,  {& 
every  older  manual,  of  t>eing  on  a  level  with  aeience's 
high -water  mark  ;  a  sound  t>ook  of  praotioe. — Londim 

I  Jitd.  Timu. 


ALSO,  NOW  BKADT, 

A  SERIES  OF  PLATES  ILLUSTRATING  WILSON  ON  DISEASES  OP 

THE  SKIN;  conKJMingof  twenty  beautifully  executed  plates,  of  which  thirteen  are  exquisitely 
colored,  presenting  the  Pformal  Anatomy  and  Pathology  of  the  Skin,  and  containing  accurate  re- 
nreitentations  of  about  one  hundred  varieties  of  disease,  most  of  .them  the  sixe  of  nature.  Prion 
in  cloth.    $4  50. 

In  beauty  of  drawing  and  accuracy  and  finish  of  coloring  these  plates  will  be  found  e(|ual  to 
nnything  o/  the  kind  as  yet  issued  in  this  country.  The  value  of  the  new  edition  is  enhauced  by 
nn  additional  colored  plate. 

The  platCB  by  which  thia  edition  is  accompanied 
leave  nothing  to  be  deaired,  so  far  as  exeellcDce  of 
deiiBcation  and  perfect  accuracy  of  illustration  are 
eoBcerned.— M«diea-CAiricrgica/  Htvitut. 

Of  these  plates  it  is  impossible  to  speak  too  highly. 
The  representations  of  the  varioua  forma  »f  cutane- 
ous disease  are  singularly  accurate,  and  the  color- 
ing  exceeds  almost  anything  we  have  met  wiik — 
BfitiikoMd  Fereifn  Medical  RevinB. 
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of  Mr.  \Vils<m's  treatise  on  Diseases  of  the  8kin. 
The  plates  are  comprised  in  a  separate  volume, 
which  we  counsel  all  those  who  possess  the  text  to 
parehase.  It  is  a  beautiful  tpecimcn  of  color  print- 
ing, and  the  repreaeniationa  of  the  varioua  forms  of 
skin  disease  are  as  faithful  as  is  possible  in  plates 
of  the  sixe.— foiloa  Jlf«tf.«»d  Surg.  Joumai.  April 
6,  1868. 
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THE    DISSECTOR'S  MANUAL;  or,  Practioal  and  SuTffical  Anatomy.    Third 

American,  from  the  laht  revised  and  enllnrged  Engiith  edition.  A£>dilied  and  rearranged,  by 
Wiz^LiAM  Hunt,  M.  D.,  Demonstrator  of  Anatomy  in  the  University  of  Penntiylvania.  In  one 
large  and  handsome  royal  l^mo.  volunM«  flitm  cloth,  of  58*2  pages,  with  154  illustrations.    92  00. 

BY  TBB  IAMB  AUTHOR. 

ON    CONSTITUTIONAL    AND    HEREDITARY    SYPHILIS,  AND    ON 
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HEALTHY  SKIN;  A  Popular  TreatiBO  on  tbe  Skin  and  Hair,  their  Preserya. 

tion  and  Management.    Second  American,  from  the  fourth  London  edition.    One  neat  volume, 
royal  13bo.,  extra  cloth,  of  about  900  pngon,  with  nomerous  illnstntiooa.    SI  00 ;  ^mjftt  ^wvt  ^ 
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WEST  (CHARLES),   M. 
AcoonoheurtoanilLectanianMidwifecTit  St.  Batlbiilonicv'i  U 
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LECTURES  ON  THE  DISEASES  OP  WOiMEN 
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